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EPON’ 828... from TOP to BOTTOM, 


the recognized performance standard for liquid epoxies 


Ever since its introduction a decade ago, 
Shell Epon 828 has set the pace as a uni- 
form thermosetting plastic with a remark- 
ably wide range of applications . . . from 
high-flying missiles to underground glass 
fiber pipe and pipe coatings. No other 
resin polymer combines such outstanding 
uniformity with so many other desirable 
properties. 

A pourable liquid at room temperature, 
Epon 828 is a 100 per cent reactive resin 
that gives unexcelled performance in wet 


lay-up laminating of glass fiber, 1n potting 
and encapsulating electronic components, 
in casting, and in surface coating. In ad- 
hesive formulations, Epon 828 makes 
extremely strong bonds with metal, wood, 
glass, and many plastics . . . stronger often 
than welds or rivets. 


Epon 828 is used in the manufacture of 


many products, new and old, such as 
boats, tools and dies, aircraft, commercial 
adhesives, and vinyl stabilizers. It is a 
principa! ingredient in surface coating 


Epon puts the power in plastics 


SHELL CHEMICAL CORPORATION 


PLASTICS AND RESINS DIVISION 


Central District 
6054 West Touhy Avenue 
Chicago 48, Illinois 


East Central District 
1578 Union Commerce Bidg. 
Cleveland 14, Ohio 


Eastern District 
50 West 50th Street 
New York 20, New York 


IN CANADA; Chemical Division, She!l Oil Company of Canada, Limited, Toronto 


formulations that give films of almost un- 
paralleled resistance to abrasion, impact 
and the attack of solvents, alkalis, and 
acids. A new and fast-growing use is 
in industrial floor surfacing compounds. 


7 vy y 


The unequalled uniformity of Epon 828 
assures formulators of this wide range of 
applications. Only Shell Chemical offers 
you a complete line of epoxies. Write to 
your nearest Shell Chemical district office. 


Western District 
10642 Downey Avenue 
Downey, California 





NOTHING PIPES LIKE 


IN THE CHEMICAL FIELD 


_ no rust, no rot, no corrosion... 


no other pipe does the job so trouble-free 


KRALOY PVC Plastic Pipe with plastic valves and 
fittings installed in the photographic laboratory at 
the U.S. Air Force Missile Test Center, Patrick 
AFB, Florida. KRALOY is unaffected by most all 
common acids. 


Swimming pool water filters as installed at one of 
the leading Miami Beach hotels using 6” KRALOY 
PVC Plastic Pipe. Note solvent-welded joints to 
fit all requirements of the installation. 
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so permanently, at so little cost! 


Industry's toughest piping problems are being solved faster, more easily and 
more economically than ever before by today’s great trend to KRALOY Plastic 
Pipe. Engineers and contractors have found that KRALOY PVC Plastic Pipe 
meets virtually every piping need and solves corrosion and maintenance prob- 
lems that no metal pipe or other materials can handle. 

Unaffected by electrolysis, highly resistant to salt water scale and most all 
common acids, KRALOY not only avoids rust-outs and metal deterioration fail- 
ures—but most important in meeting budget specifications, it is cheaper to 
install and maintain. 

Light in weight (1% that of steel), KRALOY’S ease of making joints and 
bending simplifies transportation, handling and laying—saves up to 50% on 
installation costs! 


SMOOTH WALLS = HIGHER “C” FACTOR, FASTER FLOW 
Quality protected by continuous laboratory control—today's KRALOY Pipe pro- 
vides both normal and high impact strength. Precision extruded, KRALOY’S 
smooth, highly polished mirror-finish walls reduce friction, permit faster, freer 
flow that delivers up to 20% greater volume than metal pipe... even permits 
use of smaller pipe sizes! And KRALOY permanently retains these superior flow 
qualities. Underground or aboveground —for liquid or use as conduit— when 
your requirements call for long life, corrosion and trouble-free pipe— specify 
KRALOY PVC Plastic Pipe. Available in all sizes from 44” to 12” with plastic 
valves and fittings. 
KRALOY GIVES YOU THE BIG 4 
1. KRALOY is permanent—not subject to electrolysis, rot, rust or scale... needs 
no paint, coating, lining or cathodic protection. 

. KRALOY’S flexible strength allows it to be installed faster and easier... it's 
easy to bend, weld and thread. 

. KRALOY’S inert character and smoother walls eliminate scale which results 
in reduced foreign deposits in valves and fittings, giving speeded flow and 
cleaner delivery. 

4. KRALOY’S lighter weight enables 1-man handling, lets your trucks carry 
more pipe footage. 
For complete information and technical data, write for brochure on KRALOY 
Plastic Pipe for Industry, Kraloy Plastic Pipe Co., Inc., Dept. ChE-7, 4720 
East Washington Boulevard, Los Angeles 22, California. 


NOTHING PIPES LIKE 





You Have Your Choice of 


17s 


DIFFERENT 


The Bird Continuous Solid Bowl Centrifugal comes in 7 sizes, 
each subject to 25 variations of design. 


WHY ? 


So that you never need to adapt your How can you be sure that you get the 
solid-liquid separating job to the limita- one best size and design for your job? The 
tions of the separating equipment. The Bird Research and Development Center 
BIRD fits the job because it is designed for maintains completely staffed and equipped 
the job. test facilities just for this purpose. 


what this Separating force — from 30 to 3000 gravities 
means in terms of Capacity — from 200 lbs. to 120,000 lbs. per hour 
range of Wash — as desired 
application Pressurized operation — whenever needed 


50° YEAR 
BIRD MACHINE COMPANY « South Walpole, Mass. 
Regional Offices: EVANSTON, ILLINOIS - WALNUT CREEK, CALIFORNIA - ATLANTA 9, GEORGIA 
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Filter fabrics as 
major filter media 


The ultimate effectiveness of any filtration opera- 
tion depends on how well a filter medium does 
its job over a given period of time. That is, how 
efficiently a filtering surface blocks passage of 
solids while permitting liquid to flow freely, 
under existing conditions of pressure, tempera- 
ture, chemical concentration. 

Implied in the word “efficiently’’ are certain requirements related to the physical nature 
of the medium itself. It must last sufficiently long to make it economical, in terms of both 
material lost and down-time incurred for scraping, or for replacement or adjustment caused 
by shrinking and stretching. 

No one fabric or group of fabrics can provide the proper medium for all filtration 
programs. This can be seen in the number of cases which showed, for instance, how a 
particular filter fabric performed best even though another was at first enthusiastically 
considered, or how a particular form of yarn had to be used solely because of the gasketing 
surfaces involved. 

Today, with cotton, nylon, dynel, Orlon* and so many other textile fibers available, the 
filtration engineer has a wider choice of media—and a greater problem in selecting the right 
one. That is where we come in. The specialists who distribute Wellington Sears filter fabrics 
will be glad to help in every possible way, calling on both our fabrics and our hundred-some 
years of experience. For their names, and a handy book of information about filter fabrics, 


*Du Pont's trademark for its acrylic fiber 


write Dept. L-7 


WELLINGTON SEARS 


FIRST In Fabrics For Industry 
WELLINGTON SEARS COMPANY, 111 WEST 40th STREET, NEW YORK 18, N. Y. 
Atlanta « Boston * Chicago * Dallas + Detroit » Los Angeles * Philadelphia * San Francisco * St. Louis 
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HARSHAW *; 
CATALYSTS. 


are available in © forms: 


TABLETED « EXTRUDED - GRANULAR 
SPHERES ¢ FLAKES ¢ POWDERS 


We'll assist you in developing the best and most economical 
catalyst for your needs. Our more than 20 years catalyst experi- 
ence and acres of production and research facilities are ready to 
work for you. Harshaw produces carloads of catalysts every week 
—this capacity guarantees prompt shipment of your catalyst order. 


PREFORMED CATALYSTS 
to fit special process requiremenis 
Hydroforming ¢ Cyclization e Oxidation e Dehydrogenation 
Dehydration ¢ Desulphurization e Alkylation e Hydrogenation, 
Hydrotreating e Chlorination 


CATALYTIC CHEMICALS SUPPLIED BY HARSHAW 


Aluminum Nitrate Metallic Soaps (Cobalt, Manganese) 
Manganese Nitrate Solution Cobalt Nitrate Copper Nitrate 
Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zine Nitrate 


Our experienced technical staff will assist you in developing the best 
and most economical catalyst. If you have a catalytic process in the de- 
velopment or production stage, a discussion with us may prove beneficial. 


LL 
RSHAW 
HA “7 


Write for i .* ’ 
Free Book ye,% P THE HARSHAW CHEMICAL co. 


Chicago «¢ Cincinnati * Cleveland «+ Detroit 
Houston « Hastings-On-Hudson, N.Y. * Los Angeles 
dali keke K-tiolilkc Me alae doh igo ia) ‘ 
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Leas plan now to 


POWER-UP FOR PROFIT ELECTRICALLY 
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Olin Mathieson doubled production and reduced overhead at their 
Chlor-Alkali Plant in McIntosh, Alabama. Engineered and constructed 
by the Blaw-Knox Company, capacity was doubled at a cost of only 
two-thirds the initial investment. 

If you want more capacity to meet the doubled production required 
by 1965, your Westinghouse representative can help you with a prac- 
tical solution. 


you CAN BE SURE...1F irs V Vesti nghouse 
ys 
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how Olin Mathieson 


Olin Mathieson Chemical Corporation’s Chlor-Alkali | 
Plant built by Blaw-K_.ox Company at McIntosh, Ala. 


Twin modern substations equipped with Westinghouse” | High mechanical and dielectric strength are two of many plus | 
metal-clad switchgear provide superior circuit protec- benefits of the design used in these Westinghouse transformers. | 
tion. Fast and positive arc interruption is assured. 


These Westinghouse rectifier auxiliary control cubicles provide 
smooth, fast variation in output voltage for the exacting demands 
of electrochemical processing. Here, under constant full capacity 
load, Westinghouse rectifiers have proved their ability to per- 
form efficiently and with a minimum of maintenance. 
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m POWERED-UP with Westinghouse 
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Blaw-Knox, the general contractor, had future 
expansion in mind when planning started on Olin 
Mathieson’s Chlor-Alke!i Plant to be built in 
McIntosh, Alabama. They determined the electric 
energy requirements. Then, Westinghouse engineers 
worked out the most efficient and economical equip- 
ment and control to meet these specifications. West- 
inghouse, Blaw-Knox and Olin Mathieson, working 
together, decided on certain oversized equipment in 
anticipation of future needs. This planning paid off. 
In 1957, capacity was doubled at a cost of $8,000,000 
as compared to the initial investment of $12,000,000. 

The present daily consumption of electrical en- 
ergy at this plant is 1,000,000 kilowatthours—equal 
to the power requirements of a city with a popula- 
tion of 300,000. 


This custom designed duplex switchboard installation con- 
trols and supervises the electrical circuits. Walk-in cubicle 
construction makes maintenance easy with equipment pro- 
tected yet readily accessible. Uniform appearance of all in- 
strument and relay Flexitest* cases gives unit clean, modern 
appearance, *Trade-Mark 


you CAN BE SURE...1€ ITS 


Westinghouse 





here’s why you should plan now to 


POWER-UP FOR PROFIT ELECTRICALLY 





forecast use of electric power 


in the chemical industry 








59 BILLION 
KWH 


81 BILLION 
KWH 


139 BILLION 
KWH 





To stay competitive, you will be investing in 
a tremendous increase in electrically powered processing machinery. 
Be sure it is engineered to produce profits. 


Power-Up is a Westinghouse program to help you 
increase profits through greater productivity. In 
your plant it may be a materials handling system, 
higher capacity machinery, or a more productive 
environment through higher lighting levels and 
air conditioning. One thing is certain—whether 
or not you earn satisfactory profits in the ’60s 


will depend on your making maximum use of 
low-cost kilowatthours. 

Be sure—like Olin Mathieson—that your elec- 
trical equipment is engineered to produce profits 
as well as output. Call your Westinghouse repre- 
sentative. He can tell you the electrical steps you 


can take now to start your Power-Up program. 
J-96109 


you CAN BE SURE...1F ws Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” CBS TV MONDAYS 
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Anaconda flexible connectors of Teflon carry 40-Ib. steam to centrifugal steam dryers at Chromium Process Co., Shelton, Conn. 


‘eam lines formerly lasted 3-4 weeks—but Hose of Teflon 


by Anaconda passes 13 months, still going strong 


connectors to meet special applications. Send coupon 
below for catalog. For technical assistance write: Anaconda 
Metal Hose Division, The American Brass Company, 
Waterbury 20, Connecticut. sona7 


It’s a little over a year that these flexible connectors of 
Teflon by Anaconda have been serving The Chromium 
Process Company. During this period, 12 sets of rubber 

| hose would have been required. Add to this the cost of 
down time and labor for replacement. 

This is just another example of how flexible connectors 
of Teflon by Anaconda are saving time and money in tough 
jobs. Anaconda offers a line of standard hose assemblies 
and engineering services for design and development of 


Bank of three centrifugal steam dryers for drying parts which have been plated. 


ne 





Flexible Connectors of TEFLON 


ty ANACONDA 


*DuPont trademark for TFE-fiuorocarbon resin 


Anaconda Metal Hose Division 

The American Brass Company, Waterbury 20, Conn. 
Please send me Bulletin TC-101, “Anaconda Flexible 
Connectors of Teflon.” 











SOLVESSO’... FIRST IN AROMATIC SOLVENTS SINCE 1934 


Solvesso has been the staridard for the more lustrous finishes since they were first used as sur- 
face coatings for the automotive industry. Yesterday...today and tomorrow, for the most advanced 
refining techniques, the latest quality improvements, and the highest performance characteristics, 
look to the future with Solvesso. sémim For further information, or technical assistance, write: 
Esso Standard Oil Company, Solvents Division, 15 West 51st Street, New York 19, New York 











TOMORROW 


PETROLEUM SOLVENTS 


s 


lg Industry after Industry..." ESSO RESEARCH works wonders with oil” 


July 13, 1959—CuemicaL ENGINEERING 











Our testing team works for you 


Your requirements come first with our testing team. Working directly under our chief engineer, 
they check and double-check the fabrication work of our production crews. Your own men 
couldn’t do a more faithful job. Come and see for yourself. Or write for Bulletins HE and CI. 


{) 

| For a close fit—Incoming tubes are always miked 
fox exact size. Matching tube sheets are then reamed for 
a close fit that contributes to heat exchanger quality. 


In the dark—but not for long. Our own darkroom 
permits immediate developing of X-ray films...gives our 
inspector a fast check of weld structure and soundness. 


/B Tailored to size—Quality dictates precise tube hole 
diameter. Constant micrometer checking tells our inspec- 
tor that tube sheets are exactly right to meet your specs. 


| D | Reply requested—Our inspectors get many prompt 
reports from our own testing lab. Here’s a tensile test 
on our own machine. It helps speed testing and inspection. 


Downingtown Iron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Milwoukee 
Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Hackney 





Smooth round flow 
Ye turn 
operation 


OPEN 


@ Seats and 
We A "O” Rings 
Vo % easily 


replaced 


Half million 
cycles 

not 

unusvol 


ECON-O-MISER 


GATE VALVE 


Turbulence results in 
excessive pressure drop 


2¥2 to 3% turns 
of hand wheel 


Volve normally 
thrown away 


Metal-to-metal 
seating 
limits life 


FLANGED 
GATE VALVE 


Turbulence results in 
excessive pressure drop 


2 to 7 turns 
of hond wheel 


Metal-to-metol 
seating 
limit: life 


DIAPHRAGM 
VALVE 


Turbulence results in 
unusually high pressure drop 


2A to 3% turns 
of hand wheel 


In-line maintenance possible 


Better 
thon 
gote valve 


BALL VALVE 


MORE EFFICIENT... LESS COSTLY 


Constricted flow... 
pressure drop 


Yo turn 
operation 


Regular lubrication 
necessary to maintain seal 


Very good 
if lubricated 
regularly 
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THE ECON-O-MISER 
BALL VALVE 


Compact, efficient ECON-O-MISER Bali 
Valves are today’s smoothest operating on- 
off valves. A quarter turn of the handle 
allows full operation and you can tell at 
a glance whether the valve is open or 
closed. More... ECON-O-MISER Ball Valves 
act as both valve and union . . . eliminate 
costly inventory and labor. Minimum tur- 
bulence and greater economy make this 
valve ideal for hundreds of applications. 








comeer | 


— 
Ses” | Complete, technical 
eee \ information in new 
_ ee “Comparison” ‘bulletin. 

Request EB 101 on your 
letterhead or fill in coupon. 


Pe 


See 


* 

Remove four nuts... four bolts... and 
the entire center section lifts out for serv- 
icing. Quick, convenient maintenance saves 
money and this unique design means pipe 
ends never have to be removed from the 
line. Seating surfaces and O-Rings are 
easily replaced . . . whole valve back in 
Operation in minutes. Reduces inventory 
expenses and frees maintenance personnel 
from time consuming repairs. 


NAME 





¢ 

07 

U 
The ECON-O-MISER Ball Valve is available 
in many combinations of seats, O-Rings 
and body materials. Almost any media can 
be handled by the ECON-O-MISER and sizes 
range from %4” through 6”. Made of 
bronze, aluminum, carbon steel, stainless 


steel or aluminum bronze. We'll be happy 
to furnish information or application data. 


THE ONLY VALVE IN INDUSTRY THAT 
SERVES AS BOTH VALVE AND UNION! 


TITLE 





COMPANY 





ADDRESS 





CITY 


STATE 








bulletin EB 101. 


Please forward oO Please ask sales engineer 
to call for appointment. 


Send information on 
ECON-O-MISER FLANGE BALL VALVE. 


) WORCES TER VALVE CO., INC. 


DEPT. A * 16 PARKER STREET * WORCESTER, MASS. 
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THE 3M CHEMICAL DIVISION ——, 


fluorel 


BRAND ELASTOMER 
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COMPANY 


— 


THE RAW MATERIALS OF PROGRESS 


New fluorinated synthetic rubber offers top performance 


in contact with oils, fuels, solvents, acids at temperatures over 


400°F. and under some service conditions at temperatures 


up to 600°F. And it’s particularly easy to process and mold. 


Even at extreme temperatures, FLUOREL 
Elastomer maintains excellent resistance to 
compression set. Approaching 600°F, elongation 
and hardness do undergo a slight change. Yet, 
no matter how hot it gets, FLUOREL Elastomer 
will never support combustion. 


On the other end of the temperature scale, at 
— 50°F. thin sections may be bent. 


As well as being highly resistant to corrosive 
fumes and many fluids even when they’re 
blistering hot, FLUOREL Elastomer shows no 
change after one year’s exposure in a heavy 
industrial atmosphere. Ozone resistance? No 
cracking after 200 hours’ exposure at 150 ppm 
by the bent loop method. 


FLUOREL Elastomer exhibits electrical prop- 
erties comparable to those of electrical grade 
vinyl chloride polymers. That’s indicative of 
good performance, but specific data is yours 
for the asking. 


To complete the property picture: FLUOREL 
Elastomer is moderately resistant to gamma 
radiation emitted by Cobalt 60. 


EASY TO PROCESS— Besides being easy to proc- 
ess on conventional equipment, FLUOREL 


Elastomer is easy to compression mold and 
extrude, and it can be bonded to most metals 
with adhesives. 


No doubt about it! FLUOREL Elastomer is an 
important newcomer to the ever-expanding 
family of 3M organic fluorine compounds. It’s 
the direct result of the same pioneering know- 
how and research that have made 3M a leader 
in the chemical industry. Following the tradi- 
tion of its many predecessors, FLUOREL 
Elastomer should greatly extend the perform- 
ance range of applications requiring elastomeric 


materials. 


APPLICATIONS— FLUOREL Elastomer is now 
either in use or under evaluation in the missiles 
and aircraft, automotive and chemical processing 
industries for oil seals, ‘‘O” rings and gaskets. 
Tests and field reports are encouraging and 
suggest other applications as yet untried, such 
as fire walls, air ducts, fuel cells, fuel and hy- 
draulic hose, diaphragms and tank linings. 


For complete data, at our expense, write: 3M, 
Chemical Division, Dept. KAL-79, St. Paul 6, 
Minnesota. 


*The term FLUOREL is a trademark of Minnesota Mining and 
Manufacturing Company. 


CHEMICAL DIVISION 


Miianesora [fining ann ]JVJAnuracrurinc company 


oo + WHERE RESEARCH IS THE KEY TO TOMORROW 


Cuemicat ENGINEERING—July 13, 1959 





Leading companies throughout the country 
are productively using the Yale Industrial 
Tractor Shovel. Names on request. 


18 


COMPARE YALE FOR POWER, 
ACTION, SAFETY, DESIGN. 


Industrial plants from coast to coast—in Canada 
and Latin America—have accepted the Yale 
Industrial Tractor Shovel as the pacesetter 

of the field. Compare Yale's exclusive 

features and you'll understand why. 


ONLY YALE GIVES YOU 
MATCHED TORQUE TRANSMISSION! 


72-hp. 6-cylinder engine provides smooth power 

baal colel-4nmast-) Colat-1e mm colgel¥[-molelah-1ac-lae-lale mm 4-1(-Mn ce) cell = 
transmission (fully automatic). One-speed range forward— 
one-speed range back. Inching control for delicate 
close-quarter maneuvering. Extra punch for impact 
loading. Accelerates to 13 mph. in 5\/2 seconds. 


ONLY YALE GIVES YOU 
A PERFORMANCE COMBINATION LIKE THIS! 


2500-Ib. carry capacity. Exclusive 45° bucket tipback 
permits faster loading and lowest carry position 

for faster transport with minimum spillage. 6’ dumping 
clearance for dumping into bins and hoppers out 

of range of other-—even larger—tractor shovels. 
Shortest turning radius—only 73”. 


ONLY YALE GIVES YOU BOTH 
THESE IMPORTANT SAFETY FEATURES! 


Safety-curve lifting mechanism members never rise 
alongside the operator. Front and rear working 
lights give additional security 


COMBINATION OF DESIGN 


Rugged, simplified design! Sealed brakes < 


For a demonstration in your plant or full data, contact your Yale representative. 
Or write The Yale & Towne Manufacturing Company, Yale Materials Handling 
Division, Philadelphia 15, Pennsylvania, Dept. YT-3V. 
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SETS NEW PERFORMANCE STANDARDS FOR INDUSTRY 


YALE 


INDUSTRIAL LIFT TRUCKS 
TRACTOR SHOVELS - HOISTS 


Yale Materials Handling Division, a Division of The Yale & Towne Manufacturing Company. , 

Manufacturing Plants: Philadelphia, Pa., San Leandro, California, Forrest City, Arkansas. 

Products: Gasoline, Electric, Diesel and LP-Gas Industrial Lift Trucks * Worksavers 4:\a2 & TOWNE 
Warehousers * Hand Trucks ¢ Industrial Tractor Shovels * Hand, Air and Electric Hoists io 
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How lasting quality i 
Heat Exchanger 


Fabrication of Phelps Dodge heat exchanger and 
condenser tubes starts with the casting of billets. In 
this process, high grade copper (over 99.90% pure) 
from Phelps Dodge’s own mines is alloyed with the 
finest quality metals available. The alloys are melted 
in electric furnaces and cast in specially designed 
water-cooled molds that produce sound, homogeneous 
billets. 

Each billet must conform to rigid Phelps Dodge 
standards, as well as to the requirements of ASTM and 
U.S. Government specifications. Strict control is main- 
tained over every phase of the billet-casting operation. L= 3 3 LLE = ie, 

Before melting, the metals to be alloyed are care- 
fully weighed to their correct proportions in the cast 
billet. Each melt is carefully sampled for chemical cast oe, CG 
and spectrographic analyses which verify the com- 
position of the billet before it is released for further 
processing. 

Throughout the entire tube fabrication—from raw 
materials to finished product —quality is the keynote. 
That’s why Phelps Dodge tubes are preferred by 
those who demand the finest .. . the manufacturers 
and users of heat exchangers and condensers. 


a 
I~ ? ry oe 
- 


Casting shop area in new Phelps Dodge tube mill at Alloy proportions are carefully checked by 
South Brunswick, N. J. This mill has the largest spectrographic analysis to assure conform- 
copper and copper-alloy tube capacity in the U.S. ance with exact specifications. 
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oullt into Phelps Dodge 
aNd Condenser Tubes... 


' 


Close-up of casting operation shows molten metal! flowing 
from electric furnace into specially designed molds. 


PHELPS DODGE COPPER PRODUCTS 


‘CORPORATION 


First for Lasting Quality—from Mine to Market! 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, 
Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, indianapolis, Jack ille, Kansas City, Mo., Los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., 
San Francisco, St. Louis, Seattle, Washington, D. C. 
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NO BATTERIES OR STANDARD CELL 





in ELectnontX potentiometers 


The new Honeywell Continuous Voltage Stabi- 
lizer makes batteries, standard cells, and stand- 
ardizing mechanisms unnecessary in new Brown 
ElectroniK circular or strip chart potentiom- 
eters. This new unit accurately regulates the 
D-C reference voltage supply to the measuring 
circuit. Standardization is no longer necessary. 


The small, compact stabilizer unit uses Zener 
diodes and an ambient temperature compen- 
sator to deliver a constant rectified voltage 
from line supply. This assures uninterrupted 


response to changes in the measured variable. 


The Continuous Voltage Stabilizer means 
more dependability, less maintenance, contin- 
uous attention to the measured variable, and 
still another reason why ElectroniK instru- 
ments are your best value in measurement and 
control. Get full détails from your nearby 
Honeywell field engineer . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 





Honeywell 
iH Tout ue Couitiol 





FOR EVERY PROCESSING REQUIREMENT 


THERE'S ‘ep 


MADE JUST FOR THE JOB 


single-stage hydrocarbon gas booster. 


Class “Y” butane compressor, coupled to 
an explosion-proof motor. In service in a 


large refinery. 


4 a) 
btn eae mepad «IRR Eg eee erm = emeaeess 


3 1, ) ae , Class “T”, horizontal, straight- 
| line, five-stage helium com- 
pressor. 6000 psig; 100 hp size. 





e Pressures to 15,000 PSIG 

e Sizes to 5000 HP 

e Belt, motor or steam drive 

e Lubricated or non-lubricated 





Two Class “FE” balanced-opposed compressors in process work. 3500 hp; five-stage. 


Chic ago Preumatic ec sin ses. ne reine 


AIR AND GAS COMPRESSORS + VACUUM PUMPS + PNEUMATIC TOOLS + ELECTRIC TOOLS + DIESEL ENGINES - ROCK DRILLS + HYDRAULIC TOOLS 





> 


STACK, STORE, PROTECT your products 
Republic Steel Containers and Drums. Strong, 
safe, Republic Steel Containers and Drums are 
available in a wide range of types, sizes, and 
finishes to meet virtually every need. Call your 
Republic representative, or write today. 


REPUBLIC ALLOY STEEL STUDS AND HIGH CARBON 
HEX NUTS resist high temperatures, high pres- 
sures, corrosion,... three common causes of stud 
failure. Clean, accurate threads provide maxi- 
mum holding power, resistance to wear. Specify 
Republic on your next order, 


ELIMINATE CORROSION PROBLEMS in a wide 
variety of oil and natural gas handling applica- 
tions with Republic Plastic Pipe. Republic pro- 
duces a complete range of sizes in SRK (A.B.S. 
Material), SRB (Semi-Rigid Butyrate). Easy to 
use. Send coupon, 
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FARROWTESTED TUBES ARE YOUR BEST BUY 


... exclusive with Republic ELECTRUNITE Heat Exchanger Tubing 


..- Carbon and Stainless Steel. FARROWTESTED tubes have passed the most searching test of all, 
a non-destructive eddy-current test that probes for and detects 


injurious defects. On a production basis, the magic eye of FARROWTEST 
looks deep within the tube wall, is calibrated to reject tube with 
defects as shown in the table below. Defects that pass internal 

fluid or gas pressure tests, which cause a premature failure. 


FARROWTEST® is offered as an alternate to other less positive 
tests at no increase in cost! Carbon steels produced to 
ASTM specification A-214; stainless steels to A-249. Both 
include eddy-current test requirements. 


As a tube buyer and user, you owe it to yourself and your 
company to get the facts firsthand. ELECTRUNITE® Heat 
Exchanger Tubes are being production tested on FARROWTEST 
equipment every day. It is there for you to see. Additionally, 
Republic has performed “‘autopsies’’ on all types 

of tube which rFARROWTEST has rejected. The hidden 

defects are there for you to inspect at our Cleveland mill. 


Specify FARROWTESTED Republic ELECTRUNITE Heat Exchanger Tubes 
and get quality you can measure. Call Republic or send coupon. 





FARROWTEST REJECT TABLE 


Wall | Minor dimension ; Defective Area 
Thickness ' of the defect ' (Length X 
(B.W. Gage); (Length or Depth) |: Depth Plane) 

' 006” | 0025 sq. inches 

006” ' 003 sq. inches 

12Y%A% of wall | .003 sq. inches 

14 and 13 | 12%4% of wall | .004 sq. inches 
l2and heavier | 124% of wall : .005 sq. inches 











FARROWTEST detects and rejects not only tubing containing defects 
which completely penetrate the wall; but also tubing with defects 
equal to, or greater than, those shown in this table. For irregular 
defect shapes, a tube with defect area equal to or greater than 
shown above is rejectable. Where required, sensitivity of FARROWTEST 
equipment can be calibrated to reject defects of lesser specified 
area than shown in table, at extra cost. 








REPUBLIC STEEL CORPORATION 

DEPT. CE-7514 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send additional information on the following: 

O Republic ELECTRUNITE Heat Exchanger Tubing 
Wolds Wa Ki O Republic Steel Drums 0 Containers 
“deal ange C Republic Alloy Studs, High Carbon Hex Nuts 
ic Pi O FARROWTEST 


O Republic Plastic Pipe 


of Standard, Stools andl Nn Tite 


Company. 


Stal Produc +e 


oP EP GEE Ce GE ee Se ee ee 
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Harbison-Walker Specialized Refractories 
withstand severe conditions .. . 


Longest service and lowest maintenance costs largely 
depend upon the best selection and use of refractor- 
ies. The schematic drawing here shown, illustrates 
typical brand selections for severe conditions in var- 
ious sodium silicate furnaces. The brands indicated 
for each location possess the chemical and physical 
properties needed for longest service for that particu- 
lar position. Other Harbison-Walker brands provide 
alternate selections for less severe conditions. 
Harbison-Walker produces all the different kinds 
of refractories needed to most closely equalize each 
other in service. Their proper selection and use as- 


sures longest campaigns, and minimum overall costs, 
in furnaces producing various classes and composi- 
tion ratios of alkali to silica. 

Your experience and comprehensive knowledge of 
your operating conditions, and the availability of 
these quality-controlled refractories of known prop- 
erties and performance records, affords the means of 
selection for the best results. 

Harbison-Walker freely offers the cooperation of 
the Technical Service Department in choosing the 
refractories for greatest economy in each specific ap- 
plication. 


Some HARBISON-WALKER BRANDS especially suited for 
the rigorous conditions of sodium silicate furnaces 


is the magnesium silicate 
checker brick which continues making splendid rec- 
ords. Also included in the category of basic refractor- 
ies for use in regenerators are several periclase com- 
positions having bonds of forsterite, magnesium- 
aluminate and duo-spinels. 


used for many years in crowns, is 
regarded as standard at many plants. 


serves with excellent results in 
the upper side walls and crowns of metasilicate fur- 


consists of corundum 
bonded with mullite and has a total alumina content 
of 90%. It is used with benefit, surpassing many 
other refra ‘tories, in port necks and paving, jambs 
and sills and around tapping holes. 


are special dense, 
extra hard-fired, super-duty fireclay brick, fully sta- 
bilized in their alumina content to mullite, with 
residual cristobalite. It is exceedingly low in porosity 
and permeability. Its properties commend it for com- 
plete side walls of furnaces producing ortho-sodium 
silicates. 


28 


Among the complete range 
of refractories widely used in this industry are Har- 
bison-Walker brands of high duty fireclay brick and 
super-duty fireclay brick. These may be furnished 
from any one of many locations, thus facilitating de- 
livery time, and reducing transportation costs. 


Harbison-Walker insulating fire brick and other 
insulating materials of all classes serve advantag- 
eously in various applications of sodium silicate fur- 
naces. 


Harbison-Walker makes the complete range of 
castable refractories, a number of which are in reality 
specialized for use in certain parts of sodium silicate 
and glass furnaces. They provide a selection of mate- 
rials as serviceable as prefired refractories, for mono- 
lithic constructions of a difficult or complex design. 
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for SODIUM SILICATE FURNACES 


assure longest service and lowest cost 
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Harbison-Walker Refractories Company 


AND SUBSIDIARIES 
GENERAL OFFICES: PITTSBURGH 22, PENNA. 


World's Most Complete Refractories Service 
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... developing new products and 
materials of construction for handling 
and processing fluids more profitably 


Glasteel 59 with 30% more’ 
thermal shock resistance 


This laboratory test shows iced water hitting 450°F. 
Glasteel 59. No thermal shock damage resulted. Our 
process equipment carries a safety factor of three, so 
Glasteel 59 now gives 150°F. thermal shock protection at 


a peak operating vessel temperature of 450°F. 


Glasteel 59 also offers excellent acid and alkali resist- 


ance. (Bulletin No. 980) 








Deaerator that scrubs water 
to 0.005 mi/I of oxygen 


You can process 150,000 lbs/hr of water through 
this Permutit Type B deaerator and reduce oxygen 
almost completely. 
Type A deaerator handles up to 3,000,000 lbs/hr. 
Both are available in either horizontal or vertical 
designs. (Bulletin No. 2357) 


30 


Glassed flush valve 


Glasteel chlorine 
dioxide generators 
resist all corrosives 


Chemicals commonly used in 
the Solvay or Olin Mathieson 
processes have no corrosive 
effects at all on Glasteel gen- 
erating equipment. 

More than 35 pulp and paper 
mills find it the most economi- 
cal equipment they can use 
when all costs are analyzed. 


July 13, 


The head and stem on this new valve are one piece and 
glassed .. . eliminating a major cause of valve failure. The 
rigidized Teflon-glass fiber seat permits firm seating with- 
out cracking the head covering. 

This glass valve costs no more than conventional valves, 
with which it can be interchanged. Sizes from 14% x 1 to 
8 x 6 in six different models. (Data Sheet No. 42) 


Tantalum bayonet 
heaters...100% 
corrosion resistant 


Tantalum bayonet heaters are 
completely corrosion resistant 
for practically all chemical 
processing applications. 

You get heat transfer area up 
to 15 square feet, depending on 
tube size and number in cluster. 
Also available in large produc- 
tion sizes .. . heat exchangers, 
vessels, and reactors of tanta- 
lum—and of titanium and zir- 
conium, too. (Bulletin No. 978) 
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Agitation drive cuts 


maintenance up to 50% ~ 

New Pfaudler BH Drive drastically reduces drive 
maintenance with these features: fast pilot fit align- 
ment every time, longer-lasting shaft and seal, anti- 
friction bearings, Pfaudlerpac fast changeover seals 
or stuffing boxes. 12, 30, or 60 HP at 100 RPM. 


(Bulletin No. 972) 


Electronic instrument for 
safe testing of glassed steel 


The new PFAUDLERTRON glass 
tester —completely electronic — gives 
you a fast, visual signal when testing 
for exposed metal. 

It has stabilized voltage, two probes 
(brush and needle point), cannot 
puncture sound glass or cause dielec- 
tric breakdown. (Bulletin No. 970) 


FLUIDICS covers such varied phases of fluid handling and 
control as: corrosioneering @ water treatment e waste treat- 
ment e reactions e polymerization e ion exchange e fluid 
analysis e metering and control e agitation e evaporation 


FLUIDICS AROUND THE WORLD 


Packaged centrifuge for in- 
plant production line testing 


Now you can test our Titan centrifuge 
in your own production line before 
you buy. 

All you need is an available 220/440 
three-phase electrical service plus 
water to test our Titan centrifuge in 
your own production line with this 
portable unit. 

It has 6000 gal/hr capacity and is 
complete with required pumps, valves, 
controls and other accessories. 

This first of a series-of packaged 
test units is available on a leasing 
agreement set to meet your particular 
needs. 

We can also provide technical per- 
sonnel for setting up and operating 
your test program. (Bulletin No. 946) 


Pfaudler Permutit is a world-wide company with manufacturing plants in 
Germany (Pfaudler-Werke A.G.), Great Britain (Enamelled Metal Prod- 
ucts Corp. Ltd.), Canada (Ideal Welding Co. Ltd.), Mexico (Arteacero- 
Pfaudler, S. A.), and Japan (Shinko-Pfaudler Co., Ltd.), in addition to 


our four plants in the U. S. 


Write to Pfaudler Division, Dept. CE-79, Rochester 3, N. Y., for more 


information about the Fluidics program. 
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Glassed ductile-iron fittings* 


with strength comparable 
to Glasteel’s 


These glassed-ductile iron fittings have 
strength 24% to 3 times higher than 
that of low-strength gray iron. 
Like Glasteel, they have high ther- 
mal shock and corrosion resistance. 
Available now. (Bulletin No. 977) 


*Pat. Pending 


e distillation ¢ drying ¢ blending e valving @ piping e storing 
e centrifuging e filling e heat transfer 

When: you have a fluid-handling problem, try Pfaudler 
Permutit FLUIDICS program for the best solution. 


PFAUDLER 
PERMUTIT 
INC. 


Specialists in FLUIDICS... 
the science of fluid processes 








Corrosion was ruled out . 


. . purity protected when 
Nickel was specified for this 100-gallon still and its 
two 25-gallon receivers used by Givaudan-Delawanna’s 


Development Department to distill aromatic chemicals 
and essential oils. Equipment was fabricated by 
Manning and Lewis Engineering Co., of Newark, N.J. 


Delicate new scents! Delicate new flavors! Distilled in 
corrosion-resisting Nickel they're pure and reproducible 


No one quite knows why some scents 
and flavors catch on and help sell 
thousands of dollars worth of prod- 
ucts. 


But what is known is that subtle 
differences in scents and flavors can 
definitely affect the popularity of 
products. 


So producers do all they can to 
keep scents and flavors pure. In de- 
veloping new ones, purity becomes 
doubly important .. . for those that 
catch on must be reproducible. 


For this reason, the choice of ma- 
terials for equipment is especially 


important to manufacturers of per- 
fume bases and flavors such as 
Givaudan-Delawanna, Inc., at Dela- 
wanna, N. J. In manufacturing pure 
aromatic products Givaudan relies 
heavily on equipment made of cor- 
rosion-resisting Inco Nickel. 


Nickel resists corrosion by the 
crude product, resists stress corro- 
sion-cracking, and, since it is rela- 
tively free from attack, protects 
against metallic contamination. Nick- 
el is also specified in Givaudan’s De- 
velopment Department because it 
lends versatility to the equipment, 
making it possible to process any of 


the products that may be handled by 
the department without fear of cor- 
rosion or contamination. 


Whether you make perfumes or 
space fuels, Inco Nickel and its alloys 
are powerful weapons in your fight 
against corrosion. And Inco’s Tech- 
nical Specialists are on call to help 
you use them well. Just say the word, 
if you would like help on a corrosion 
problem. 


The International Nickel Company, Inc. 
67 Wall Street Keo New York 5,N. Y. 


ABO, 


es 
"Registered trademark 


INCO NICKEL ALLOYS 
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New Managerial Positions 
Created in U.S.I. Sales 


Warren E. Johnson, 
Vincent D. McCarthy 
and George H. Stan- 
ton have been named 
to fill three new sales 
management positions 
which have just been 
created by U.S.I. 

Mr. Johnson, who is 
appointed Director of 
Chemical Sales, will 
have responsibility for Industrial Alcohol and 
Solvents, Heavy Chemicals, Sodium and Spe- 
cial Products Sales, with the manager of each 
product group reporting to him. Mr. McCarthy 
as Director of Plas- 
tics Sales, will have 
responsibility for 
management of poly- 
ethylene sales, as well 
as other plastic mate- 
rials that the com- 
pany might produce 
in the future. Mr. 
Stanton, who will as- 
sume the position of 
Director of Field Sales later in the year, will 
supervise the activities of regional sales 
offices. The three new appointees will report 
to Alden R. Ludlow, Jr., Vice President in 
Charge of Sales. 

“We are confident 
these important 
changes will consider- 
ably strengthen our 
sales organization,” 
Mr. Ludlow says, “and 
enable us to keep pace 
with our increasing 
business.” 

The new Director 
of Chemical Sales, Warren Johnson, has been 
Manager of Alcohol and Chemical Sales for 
U.S.I. Vincent McCarthy, Director of Plas- 
tics Sales, has been Manager of PETROTHENE® 
Polyethylene Sales. And George Stanton, 
Director of Field Sales, has been Manager 
of the U.S.I. Chicago Sales Division. 


W. E. JOHNSON 


V. McCARTHY 


G. H. STANTON 


All-Titanium Centrifugal 
Pumps and Valves Are 
Now Being Produced 


Centrifugal pumps and valves made of com- 
mercially pure titanium have been developed 
to meet the ever increasing need for more 
corrosion resistant equipment in the chemical 
industry. Made to order, pumps are available 
in sizes from 1” x 1” and capacities from % 
gpm. Valves are available in a size range of 
_ 1” through 4”, and nonlubricated and non- 
sticking plug valves are also available in 
sizes of 4” through 3”. 

This equipment, designed in titanium spe- 
cifically for the highly corrosive environments 
found in chemical plants, is said to be very 
competitive pricewise with similar units fab- 
ricated from nickel-base alloys. The titanium 
used is a product of Mallory-Sharon Metals, 
owned one-third by U.S.I. 





1958 Aerosol Survey Results Are 
In; Production of Nonfood Units 
Estimated at 20% Above 1957 


Hair Sprays Still Sales Leader; Dental Cream, Pet Product 
Sales Large Enough for Separate Statistical Categories. 


At the Chicago meeting of the Chemical Specialties Manufacturers’ Associa- 
tion this May, it was announced that an estimated 470 million nonfood aerosol 





Researchers Uncover More 
Uses of Methionine in Body 


Recent work with radioisotopes by the 
Biology and Medicinal Division of the Ar- 
gonne National Laboratory has revealed that 
methionine in the body, when converted to 
adenosylmethionine, can participate in epi- 
nephrine synthesis; react with niacin; enter 
the brain; and help form spermine, ergosterol 
and histamine. 


New Ultraviolet Absorber 
Developed for Polyethylene 


A new compound now in the process de- 
velopment stage has recently been made avail- 
able to polyethylene manufacturers for evalu- 
ation as an ultraviolet absorber. The material 
— 2,2’-dihydroxy-2-n-octoxybenzophenone — is 
compatible with polyethylene because of the 
long n-octyl chain, and it is said to absorb | 
strongly in the 300-375 millimicron UV range. 


In field tests made by the producer with 


10-mil polyethylene film, it was found that | 
incorporation of 0.171% by weight of the | 


absorber was adequate to retain 85% elonga- 
tion after two months’ use in an area of 
strong sunlight. 

Currently, carbon black is the only effec- 
tive UV absorber compatible with polyethyl- 
ene and used to protect the plastic in outdoor 
service. The new compound is a pale yellow 
powder and, if proven successful in practical 
application, will permit the outdoor use of 
clear and colored polyethylene goods. 


New System Developed 
For Extruding Metallic 
Sodium in Wire Form 


For many reactions, where small amounts 
of sodium in wire form are required, there 
has long been a need for equipment capable 
of producing wire from the standard one- 
pound cylindrical sodium 
brick, with minimum loss and > 
effort. 


units were produced in the U.S. in 1958, 
| with an approximate value of $470 million. 
This is an increase of 20% over the 1957 
estimate of 390 million units. Estimates are 
based on reports from 45% (95 out of 211) 
of the known aerosol fillers in the country, 
plus reports from container and valve mak- 
ers. By comparison, CSMA estimated 320 
million units in 1956, 240 million in 1955, 
and 185 million in 1954. Industry production 
has been climbing steadily over the eight 
years in which surveys have been made, and 
has been very rapid when compared to most 
other industries. 

The actual number of units reported for 
1958 was 341,383,496. For the third con- 
secutive year, hair sprays were in undisputed 
first place, accounting for 27% of the total 
units reported. Although only 92.6 million 
hair spray units show up on the survey, COMA 
believes that over 100 million were actually 
produced. Room deodorants were reported at 
49.8 million units, which indicates a con- 
tinued growth. The 1957 reported figure was 
42 million. CSMA believes that insect sprays, 
room deodorants, coatings and shaving lather 
were all actually produced in excess of 60 
| million units last year, although the reported 
| figures are considerably lower. 


Two New Statistical Categories 
Dental cream, treated for 
the first time as a separate > 
category, showed 12.9 million 
D AEROSOLS 
TED If 58 
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CONTINUED Aerosols 


units, Again, the reported figure is believed 
to be substantially less than the number of 


units actually produced. Veterinarian and | 
Pet Products, the other new category on the | 


questionnaire, showed a reported figure of 3 
million units. Serious consideration was given 
by the CSMA committee to the inclusion of 
food products in the 1958 survey. However, 


after careful weighing of the various factors | 
involved, it was decided to postpone inclu- | 


sion until 1959. 


U.S.1. Products Used in Aerosols 


Two U.S.I. products, ethyl alcohol and poly- | 


ethylene, have played an important role in 
the steady growth of the aerosol industry. 
Anhydrous ethyl alcohol is virtually a uni- 


versal ingredient in hair sprays, room deodor- | 


ants, perfumes and colognes, and is widely 
used in other personal products and in phar- 


maceuticals now sold in aerosol form. Poly- | 
ethylene is an important component in pack- | 


aging, being used for dip tubes and valve 


parts. U.S.I. provides nationwide distribu- | 


tion of these products, and technical assis- 
tance on their use. 


Aerosol industry leaders predict a con- | 
tinued rise in the sales curve. One of the | 


largest makers of containers forecast recently 
that total production of aerosols should reach 
555 million units this year. 


Ethyl Alcohol Permits 
Two-Color Dyeing Effects 


On Cotton-Acetate Fabrics | 


It is reported that in the vat dyeing of | 


cotton-acetate fabrics, ethyl alcohol has been 
employed to achieve two-color effects by dif- 
ferential swelling of fibers. The fabric is 
treated at 40°C in a weak alkaline solution 
containing vat color and 70% ethanol in 
equal parts. 

The acetate fibers are said to take the dye 
strongly, while the cotton fibers remain prac- 
tically undyed. Cross-dyed effects can be 
achieved by dyeing the cotton in a subse- 
quent bath without ethanol. The ethyl alcohol 
acts by swelling the acetate fibers and de- 
pressing any swelling of cotton. 





Regular Proprietary Denatured Alcohol 
ANSOL® M, ANSOL PR. 


Buty! 
Ether, 


Normal 
Ethy! 


Fusel Oil, Ethyl Acetate, 
DIATOL®, Diethyl Oxalate, 
Acetoacet-Ortho-Chloranilide, 
acetate, Ethyl Benzoylacetate, E#!iy! 


Riboflavin U.S.P. 


Alcohols: Ethy! (pure and all specially denatured formulas); Anhydrous and 
Solvents 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Acetate, 
Acetone, 
Acetcacet-Ortho-Toluidide, 
Chloroformate, 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethy! Carbamate), 


eins Sodium Wire 


| Researchers at the U.S.I. laboratories in 
| Cincinnati have recently developed such a 

system, which is described completely in a 

technical data sheet now available. A photo- 

graph of the system, with descriptive legend, 

| appears below. Any laboratory press capable 
of delivering 10-15,000 psi is suitable. 





-" 











System for extruding sodium wire: (A) press; 
| (B) body & plunger, 21%,” mold; (C) die as- 
| sembly; (D) die plate holder & adapter; (E) 
adapter for cutting sodium wire; (F) clamp; 

(G) sodium wire cutter; (H) cutter for cleaning 

oxide layer from feed stock; (1) & (J) bar & 
| knockout rod for pushing plunger from mold 
| body; (K) sodium feed stock; (L) tube for inert 
| gas blanket; (M) bubbler indicating inert gas 
flow; (N) press cil-pump handle; (O) stopp 
| (when tube not in use); (P) pressure gauge; 
(Q) inert gas inlet tube; (R) sodium wire. 





Sodium wire extruded in this equipment 
| can be used, as an example, for a standard 
Bouveault-Blanc reduction of diethyl sebacate 
to decamethylene glycol. In this reaction, 
carried out with sodium in a considerable ex- 
cess of absolute ethanol at 85-95°C, the so- 
dium must be added slowly because of its 
great reactivity with ethanol at the tempera- 
tures required. The extruded wire form is 
ideal for the purpose. Procedure for this re- 
duction is described in detail in the U.S.L. 
technical data sheet entitled: “Laboratory 
Production and Use of Sedium Wire,” which 
| is obtainable upon request. 
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| 
| Information about manufacturers of these 
items may be obtained by writing U.S.I. 





TECHNICA? DEVELOPMENTS | 








Industrial glycols are treated comprehensively 
| in new 80-page booklet now available. Use as 
antifreezes, coupling agents, humectants, liquid 
coolants, resin intermediates, solvents described. 
Properties, handling included. No. 1490 


h 4 h = 





A gas graphy ting service has 
been formed to keep subscribers up-to-date cn 
current developments. Foreign and U.S. journals 
are searched and technical papers reviewed. 
Abstracts are submitted on punched cards. 

No. 1491 


N-ethyl- and N-methylmorpholine are now being 
offered as stabilizers for chlorinated hydro- 





carbons, catalysts for urethane foams, and to 
prepare corrosion inhibitors, waxes, all emulsi- 
fiers and drugs. No. 1492 


Newly revised chemical elements wall chart now 

| being sold includes newly adopted symbols 

such as Ar for argon, Es for einsteinium; tech- 

nical uses of many elements; latest values for 
atomic weights and other numerical constants. 

No. 1493 


Vitamin B, is subject of new 40-page brochure. 
This condensed, up-to-date report gives nutri- 
tional and clinical data, plus a review of the 
chronology, chemistry, pharmacy and _ occur- 
| rence in nature of the vitamin. No. 1494 


To study animal behavior in response to stimuli, 
complete range of automatically-recording test 
equipment is now cn market. Permits evaluating 
effects of psychotropic agents, tranquilizers, 
sedatives, stimulants, euphoriants. No. 1495 


New creams said to protect against virtually 
any skin irritant commonly encountered in in- 
dustry have been developed. Contain hexachlor- 
ophene for bacteriological, anti-fungus effects. 
Emollient prevents drying, cracking. No. 1496 


New first aid aerosol spray is claimed to com- 
bine antiseptic, germicide, surface anesthetic, 
| surgical dressing and fungicide, all in the one 
product. No. 1497 


Synthetic bergamot oil, believed to be first 
essential oil ever produced entirely and success- 
fully by chemica} means, has been announced. 
Said to have advantages of low and consistent 
cost, dependable supply, uniformity, freedom 
from impurities, improved stability. No. 1498 


New filter paper now being offered is thin 
plastic (cellulose ester) with millions of tiny 
pores. Resistant to heat, chemicals; biologically 
inert. Said to permit large-scale microfiltration 
to previously unobtainable standards of clean- 
| liness. No. 1499 





ts: DL-Methionine, N-Acety!l-DL-Methionine, Urethan 








SOLOX®, FILMEX®, 


USP, Intermediates. 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 


Diethy! Carbonate, 
Acetoacetanilide, 
Ethyl Aceto- 
Ethylene, Ethy! 


Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 
PETROTHENE® Polyethylene Resins 


Animal Feed Products: Antibiotic Feed Supplements, Calcium Pantothen- 
sie, Choline Chloride, Special Liquid CURBAY, Menadione (Vitamin Ks), 
DL-Methionine, MOREA® Premix, Riboflavin Products, U.S.1. Permadry, 


Vitamin By, Feed Supplements, Vitamin D3. 








USTRIAL CHEMICALS CO. 


rs 


Division of National Distillers and Chemical Corp 
99 Park Avenue, New York 16, N. Y. 


Cleveland 
Rich 








U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
* Detroit * Kansas City, Mo. * Los Angeles * Louisville 
polis * New Orleans * New York * Philadelphia * St. Louis 


San Francisco 
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WHEN AIR PREHEATERS? BOOST STILL CAPACITY 


You can boost the capacity of your 
‘stills by as much as 25% with a 
Ljungstrom Air Preheater, be- 
cause an Air Preheater can re- 
cover as much as 1000°F from the 
still exhaust and put this recov- 
ered heat back into the combustion 
air. As a result your fuel burns 
more completely, at higher tem- 


peratures —and you get more 
product from every hour of still 
operation. 

Equipment availability im- 
proves with an Air Preheater, too. 
'There’s less slag, fewer deposits 


when fuel burns in preheated air. 
Oil tubes stay clean, stills stay on- 
stream months longer, with less 
downtime for routine mainte- 
nance. 

Air Preheater saves money 
other ways, too. If you’re refining 
corrosive crudes or operating stills 
at very high temperatures, con- 


THE AIR PREHEATER 


CORPORATION 


sider replacing all or a part of 
your convection surfaces with an 
Air Preheater. That way you min- 
imize your need for expensive 
heat- and corrosion-resistant 
alloys, and get up to 25% savings 
on fuel bills. 

One company’s fuel savings with 
a Ljungstrom Air Preheater are 
factually described in a published 
magazine article by O. F. Camp- 
bell. Write today for your free 
copy to The Air Preheater Cor- 
poration, at the address below. 


60 East 42nd Street, New York 17,N.Y. 








THE PRESSURES ARE HIGH...THE LIQUIDS 


CORROSIVE...THE PUMPS ARE ALDRICH... 


At the Houston plant of Rohm & Haas Co., this Aldrich pump alter- 
nately introduces caustic and brine into one phase of the acrylate 
process for producing acrylic monomers. 


The problem: Handle highly corrosive liquids at 3000 psi in a continu- 
ous process and not have severe maintenance problems. 


What Rohm & Haas did about it. Company 
engineers specified Aldrich 154" x 5’’ stroke 
Triplex Pumps for three reasons. 


1. Compact, heavy-duty construction makes 
Aldrich pumps ideal for high pressure service. 


2. Aldrich pumps are designed for easy main- 
tenance. Fluid-end sectionalization permits 
quick removal of valves for inspection or 
replacement. No special tools are required. 


3. Aldrich engineers can draw upon a vast 
store of experience when it comes to selecting 
the right materials for any pumping job. In 
this case, the entire fluid end . . . working 
barrel, suction and discharge manifolds . . . 
are forged Monel. Valve seats are Haynes 


Stellite. Valves and plungers are K Monel. 


Results: According to the Plant Manager of 
the Houston plant, ‘maintenance require- 
ments have decreased and pumping produc- 
tion improved. These Aldrich pumps lend 
themselves to easy maintenance.” 


How Aldrich can help you. Solving pumping 
problems like this requires specialized engi- 
neering skills and experience. We have those 
skills, and our experience comes from years of 
working with the chemical! industry. We wel- 
come the opportunity to discuss your specific 
problems . . . no matter what the liquid or how 
high the pressures. Aldrich Pump Company, 
3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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LOADING ARMS 


give hard-to-handle liquids a 
SAFE SEND-OFF... 


Chiksan Loading Arms, with their versatile 
ball-bearing swivel joints, combine unlimited 
flexibility with the safety and longevity of metal. 
With Chiksan there’s never a problem of hazardous, 
n often costly, line rupture loss. In fact, whatever 
Chiksan Loading Arms deal with hard-to-handle fluid you are handling, you get longer life, spend 
corrosive chemicals, hydrocarbons, and other fluids less on maintenance, with Chiksan Loading 
and gases, speedily and safely, in all kinds of weather. Arms. Write for descriptive literature today. 


<P> > 


SSNGD CHIKSAN COMPANY-BREA, CALIFORNIA » CHICAGO 5, ILLINOIS + NEWARK 2, NEW JERSEY 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Company » Chiksan of Canada, Lid 
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ROYAL PRECISION 





ee to. program and BAe ete .. 
most in demand 


Optimize plant equipment design and eet blend! 


The powerful, compact LGP-30 provides you with fast, accurate answers in 
all types of statistical studies — analysis of variance, regression analysis, 
etc. — also allows you to optimize heat exchanger, distillation column and 
other equipment design. Other important CPI jobs include mass spectrome- 
ter analysis and refinery process simulation. Solutions are printed out in 
any desired alpha-numeric format — require no deciphering. Result: the 
LGP-30 relieves you of the tedium of detailed calculation . . . allows you to 
handle more assignments . .. frees your time for further creative work. 


The LGP-30 offers you capacity comparable to computers many times its 
size and cost. It has a magnetic drum memory of 4096 words and is by far 
the easiest computer to program in basic machine language. The LGP-30 
operates from any convenient wall outlet ... requires no special installa- 
tion or air conditioning. Auxiliary high-speed input-output equipment is 
available for increased operational speed. 

Backed by 20 years of electronics experience, LGP-30 sales and service 
are available | nee gh Royal McBee offices coast-to-coast. Customer training 
is free. An extensive library of programs and sub-routines is available (in- 
cluding Box technique for experimental design? ~ as well as membership 
in an active users organization. 

For further information and specifications, write Royal McBee Corpora- 
tion, Data Processing Division, Port Chester, N. Y. In Canada: The McBee 

_Co., Ltd., 179 Bartley Drive, Toronto 16. 


‘data processing division 
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AIR POLLUTION 


growing problem in the chemical industry 


Chemico Gas Scrubbers offer 
practical solution in variety of CPI applications 


ig ns _ 
——— CT | 
ke: asi i ems | net 
The Chemico venturi scrubber installed on this phosphoric 
acid plant removes and recovers better than 99% of the phos- 
phoric acid mist. In this instance, both venturi and cyclonic 


separator are rubber-lined to withstand the effects of the acid. 








FULL DETAILS AVAILABLE 

For your copy of a new brochure giving complete data 
on Chemico venturi gas scrubbers or for technical assist- 
ance on a specific problem, write to the address below. 











Dusts, fumes and mists—the unavoidable by-products of 
many industrial processes—often create tremendous public 
relations and legal problems. The chemical tmdustry is 
now taking vigorous steps to remove these nuisances. 


One such step has been the application of Chemico ven- 
turi gas scrubbers which remove sub-micron as well as 
plus-micron particles from gas streams, thereby elimi- 
nating the polluting elements. These units are based on 
the Pease-Anthony venturi principle which has been modi- 
fied and improved by Chemico. 


OUTSTANDING PERFORMANCE ON DIFFICULT PROBLEMS 


Typical of the success of Chemico venturi gas scrubbers has been 
their recent application to sulfuric acid concentrators which have 
long been a source of air pollution, By the use of this equipment, 
better than 99% of the acid mist can now be removed, thus solv- 
ing this difficult pollution problem. 


SIMPLE CONSTRUCTION PERMITS WIDE APPLICATION 


The simple design of Chemico venturi gas scrubbers allows for 
use of materials resistant to corrosion, abrasion or high tempera- 
ture. This, plus their small space requirements, permits installa- 
tion in existing plants handling corrosive materials as well as 
incorporation into new plant designs. In addition, no critical con- 
trols are required and maintenance costs are reduced to the barest 
minimum, Chemico venturi scrubbers have been proven for use 
in acid concentrators, copperas roasting kilns, chlorosulfonic acid 
plants, dry ice plants, phosphoric acid plants and many other 
chemical manufacturing operations, These are the same scrubbers 
which won such wide acceptance in the iron and steel industries. 


GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO e@ DALLAS @ HOUSTON @ PORTLAND,ORE. @© TORONTO @ LONDON @ PARIS @ JOHANNESBURG @ TOKYO 
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KENNEDY for grinding & conveying phosphates 


KetineDy Air Swept Grinding and Pneumatic Conveying Systems are 
‘portant components of this, the first, triple super-phosphate plant in 
Mexico. Designed and equipped by Dorr-Oliver for Guanos y Fertilizantes, 
its start-up is scheduled for 1960. 


KENNEDY Ball Mills are “ KENNEDY AIR-FLOAT' Con- 
noted for high tonnage and a veyors provide trouble-free 
low cost processing of phos- i “ye air-gravity conveying of dry 
phate rock and other agri- materials: 


cultural chemicals: : 
e@ There are no moving parts—nothing to wear—nothing 


e Lowest maintenance cost—cannot be jammed or dam- to maintain 
aged by tramp iron or other foreign material e@ Only smail volumes of low pressure air are needed— 
uses less power 

i ae ietly -h high capacity—requires little 

e Grinding media is replaced without interruption ® as. quietly sda P y q 

@ The conveyed materials are completely enclosed—there 
is no dust 

Careful besic design 4 tubricati e Permits flexible design—directional changes are simple 

e@ Careful basic design and pressure lubrication assure am . ; 
high mechanical efficiency a Can be made from corrosion resistant alloys 

@ Eliminates lubrication, complicated gears, belts and 

@ Reliable feed control and overall reliability provide high chains, spare parts and down time for maintenance. 

production with minimum manpower Ps 
‘ Consult KENNEDY for further details. Let us show 


e Higher capacity in single units—less space and struc- you the many advantages KENNEDY equipment can 
tural steel per ton of capacity and ‘ower initial investment. offer you. 


e@ No periodic shut downs for wearing part replacement 


e@ High capacity and product fineness remain constant— 
month after month 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 


405 PARK AVENUE, NEW YORK 22, N.Y. © FACTORY: DANVILLE, PA. 


Primary & Secondary Gyratory Crushers « Jaw Crushers ¢ Roll Crushers ¢ Impact Breakers e Hammer Mills « Rod & Ball Mills ¢ Kilns e Dryers e Screens 
« Mechanical & Pneumatic Conveyors « Complete Crushing, Lime, Cement & Carbon Paste Plants. KENNEDY Research & Testing Service. 


July 13, 1959—Cuemicat ENGINEERING 





Seeeeeeeeseeeeeeeeeseeeseeseeeseeeeeeseeise 


Readco Double Arm Mixer, 20-quart Working Capacity 


Predict production precisely with 
READCO Lab and Pilot Plant Mixers 


Incorporating all the basic design features of larger 
production models, Readco Laboratory and Pilot Plant 
mixers enable you to make accurate forecasts for com- 
Mixing bowls are accurately machined and fitted... 
have vacuum covers and temperature controlling jackets. 
Overlapping sigma mixing arms are held in constant 
close clearance, eliminate dead spots, prevent build-up of 
materials, aid temperature control. Easily interchange- 
able mixing arms adapt to various materials or processes. 


_ Ruggedly built of Type 316 stainless steel, or any com- 
Readco Spiral Ribbon Mixers— mercial alloy, Readco lab and pilot plant mixers will 
_ << 7 . Mages te efficiently handle even heavy viscous material. They 
capacities. aig.’ are available from stock in 1, 3, 6, 20 and 40-quart 
working capacities, with fixed or variable speed drives. 
For more information see Chemical Engineering Cata- 

log, pages 1567-1574D ... or write direct. 





Readco Vertical Mixers, planetary 
action, multiple speed, 12 to 175 
qt. working capacities. (Model 


K-20 illustr ) 
sana READ STANDARD 
Whatever the mixing job...aREADCO mixer! York, Pennsylvania 


A Division of 
Capito! Products Corporation 
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Roof-top Rotaspray installation 




















Ceiling-mounted installation 


Major breakthrough in 
process air conditioning... 


Rotaspray units are self-cleaning, and require no filters. 
A single refrigeration machine with chilled water storage 
tank and filter station will handle a multiple unit system 
with units located at many remote points. Each unit pro- 
vides individual control of temperature and humidity. 


CARRIER ROTASPRAY 
WEATHERMAKER SYSTEM’ 


This revolutionary new Carrier air conditioning system is 
now available to the chemical industry. Its superiority has 
been proved by four years of field operation on many differ- 
ent installations. Compared with past systems, it provides 
better control, it lowers construction and maintenance costs 
—and occupies less space. 


Operating at high air velocity (2600 fpm) Rotaspray 
units are only 4 as large as conventional air treating appara- 
tus for the same capacity. Furthermore, they can be located 
out of doors, with no protective shelter. For system arrange- 
ment, note the diagram at left. 


Each Retaspray unit is made of stainless steel for long 
life. Each provides superior control of temperature and 
humidity, and offers unequaled ability to meet load varia- 
tions in the area it serves. Units are compact and light, can 
be hung from the ceiling, put on the roof or suspended out- 
side on the wall. Four sizes: 10,500 to 30,000 cfm. 


For complete information on this new system, call 
the Carrier office near you. Or write Carrier Corporation, 
Syracuse, New York. Pat. Pending 


MORE PROOF OF 


BETTER AIR CONDITIONING FOR EVERYBODY EVERYWHERE 


OFT dal) a 
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K-C PRESENTS: 


a new line 


of high-pressure 


rotary 
éas meters 


ag 
A new line of 600 psig rotary positive displacement gas meters has been 
developed by Roots-Connersville to serve the needs of industries requiring 
extreme measurement accuracy in the higher pressure ranges. The meters 
are available in 4 sizes covering a range of from 84,000 to 1,600,000 scfh. 


ee ens 





R-C rotary gas meters require an absolute mini- 
mum of maintenance... assure almost compiete 
freedom from wear...exceptionally high accuracy 
in metering. A refinement of the basic R-C rotary- 
positive design which has proved its dependability 


THIS NEW METER LINE IS !DEAL 
FOR MANY APPLICATIONS: 


City Gate Metering 
Transmission Line Metering 


Process Gas Metering 
Chemical Gas Manufacturing 
Gas Lifting 

Compressor Stations 

Well Head Measurements 
Steel Mills 

Underground Storage 


Metering of pulsating flow 
and surges, H2, 02, C02, 


NH3, LP gas, NO, He, C2H2, etc. 


Write us for additional 
information and data sheets about 
these new Roots-Connersville 
meters for 600 psig service. 


over the years. These new meters for 600 psig serv- 
ice have incorporated simple in-the-line mounting, 
straight through flow... high-speed gears... and 
a welded steel outer case enclosing a steel inner 
cylinder. Throughout their extra wide operating 
range, these new R-C meters assure greater accu- 
racy and improved performance in handling a wide 
variety of gases. 

The development of this new meter is another 
example of R-C’s specialized experience of more 
than 100 years in the design and application of air 
and gas handling equipment. 


ROOTS-CONNERSVILLE BLOWER 


DIVISION OF DRESSER INDUSTRIES, INC. 


ae a 
() 
J S 

56 


oO 
at 


é 
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759 Illinois Ave., Connersville, indiana. in Canada—629 Adelaide St., W., Toronto 
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NEW 
DUCON 
DYNAMIC 
WASHERS 


RECOVER DIFFICULT DUSTS 
EFFICIENTLY AND ECONOMICALLY 


Ducon UW-4 Dynamic Wet Dust Collectors have added 
a new dimension in dust recovery. They have replaced, 
with outstanding success, many more costly and less ef- 
fective dust collectors in the recovery of “difficult” mate- 
rials, such as fine and abrasive dusts in kilns, rotary driers 
and other applications. 


The UW-4 Washers are also ideal for high loading condi- 
tions where maximum efficiency is desired. 


Ducon UW-4 washers offer other unique advantages, in- 
cluding constant air capacity, low water consumption and 
rugged construction. They are self-cleaning and fire and 
explosion proof. 


: : rf CONtrol 
For complete information write for Bulletin W-7456. 


Ducon “cote 
THE COMPANY inc. THE DUCON COMPANY of CANADA, Ltd., 


147 EAST SECOND STREET + MINEOLA, L.!., NEW YORK 1131 Pettit $t., BURLINGTON, ONTARIO 


~ st Cal i eee Pe ‘a, Jt *. P UP O Mee. -g ~~ met’ 228 
: 5 — - . . . 


. oe ‘ 7 PO ae ic 
CYCLONES + CENTRIFUGAL WASH COLLECTORS + TUBULAR CLOTH 
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COPPUS BLUE RIBBON PRODUCTS 


NEW RUGGED DESIGN—BLUE RIBBON RELIABILITY! 
Here’s a new dimension in turbine performance! Coppus 
brings you a new rugged stability of design... a new 
measure of reliability in a complete range of power- 
packed turbines, from 1 HP to 250 HP — marked with 
the Blue Ribbon only after each is precision made... 
precision tested. Performance features like these assure 
you Blue Ribbon Reliability — 

A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip . . . easily replaceable pack- 
ing and bearings . . . multiple steam nozzle control . . . 
brake rim for added safety . . . wide bucket ‘‘L’’ type 
wheel (optional) for minimum water rate. 


Coppus Horizontal Steam Turbine 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. All Coppus 
Products carry the same Blue Ribbon assurance of reli- 
able performance. For further facts on turbines, send 
for new Catalog 200. CoppuS ENGINEERING CORPORA- 
TION, 228 Park Avenue, Worcester, Mass. Sales Offices 


in Thomas’ Register. 


COPPUS 


STEAM TURBINES 
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Formula for Success 


The formulation of a stainless steel alloy requires 
as much precision as any chemical compound. 
All the care exercised in the selection of a 
particular alloy can be nullified by variations 

in the analysis specified. 


During fabrication, for example, slight 
differences in chromium-nickel: carbon ratios 
can cause changes in microstructure which lead 
to early failure. 


That’s why it is safer to specify J&L Consistent 
Quality Stainless Steel. J&L leads the industry 
in melt shop standards for stainless steel— 
the point where quality starts, and longer 
service life begins. 


4 Plants and Service Centers: 


Los Ange,2s * Kenilworth (N. J.) * Youngstown « Louisville (Ohio) * Indianapolis + Detroit 


Jones & Laughlin Steel Corporation «+ STAINLESS and STRIP 
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STAINLESS 


SHEET + STRIP * BAR ¢ WIRE 


DIVISION e Box 4606, Detroit 34 


LIBRATROL 500 


... the complete digital process control computer 


packaged for on-line ee 


The Lasearno1-500 is is the equivalent of. a Soh 
engineering staff, available to analyze and/or con- 
trol eve: function of your plant, for continuous 
improvement of serge cost, and product 


petvisory Wr Diiben ping — at litthesaddi- 
tional cost- This is because the basic standard 
LrsrATROL-500 package is complete — including in- 
put and outpnt, scanning, computing, and logging 
functions tailored to process control requirements. 
The LrsraATRow-500 digital control) computer is 
“priced at $84,500 complete. Other models also 
made by Librascope are available. 


Write for complete details about the 
GPE Controls LIBRATROL—S&S00 
and its application to process control systems 





Specifications of Standard 


LIBRATROL: 500 


PROCESS CONTROL COMPUTER 


INPUTS 
Continuous multiple-switched electrical 
signals from temperature, pressure, flow, 
composition, pH, etc. 
QUICK ACCESS LOOP: 64-word recircu- 
lating register for parallel input, compu- 
tation, and output. 
SPEED: 66 samples per second. 
NUMBER: 8, expandable to 512 with ad- 
ditional optional plug-in components. 
SEQUENCE: By computer command; 
changeable by program. 
vo RANGE: 0-1 and 0-10 (or more) 
vo 
=" Flexowriter and punched paper 


ape 
DIGITAL CLOCK: Internal, pure binary, 
real time to provide time of day for 
logging. 


OUTPUTS 
Flexowriter and punched pe r tape; and 
computer logic producin bit address- 
able word to actuate re L. for control 
signals. 
SPEED AND NUMBER: 66 outputs per 
second; time-sharing permits unlimited 
number. 
SEQUENCE: By computer command; 
changeable by program. 
TIME READOUT: From digital clock. 
TYPICAL OPTIONAL CONTROL FUNC- 
TIONS AVAILABLE: Alarms, voitage ‘evel, 
oo balance, relay closure, setpoint, 
reset rate, proportional band, variable 
time delay, recorder, plotter. 


GENER.“L SPECIFICATIONS 
COMPUTER TYPE: General-purpose 
digital. 
NUMBER BASE: S8inary. 
MODE OF OPERATION: Serial. 
INSTRUCTION TYPE: Single address. 
ak td | OF DIFFERENT INSTRUC- 
MEMORY TYPE: Magnetic drum. 
MEMORY CAPACITY: 4096 words. 
WORD LENGTH: 30 bits plus sign. 
CLOCK FREQUENCY: 136 KC 
ADD TIME (Excluding Access): 0.25 mil- 
liseconds. 
MULTIPLY TIME (Excluding Access): 15 
milliseconds. 
WEIGHT: 1000 Ibs. nominal. 
SIZE: 30” x 42” x 60”. 
POWER REQUIREMENTS: 117 volts 
(+10%) 17 amperes 60 cycles. 


OPTIONAL EQUIPMENT 


PHOTOELECTRIC READER: High-speed 
punched paper tape input for buffer 
storage. 

MAGNETIC TAPE: Storage for additional 
input, output, and cemputing infor- 
mation. 

MAGNETIC-CORE MEMORY: For quick 
access to stored data. 

PUNCHED CARD INPUT. 

LINE PRINTER: High spend data-logger 
printing 14 digits at a tim 

TYPEWRITER SELECTOR: For multi- 
station printout. 

RELAY SENSING EQUIPMENT: For 
changing, computer program in accord- 
ance with plant or product requirements. 
GRAPHIC PANELS: For visual display of 
information. 

CONSTANTS PANEL: Manual digital data 
insertion or readout for operation by non- 
technical personnel. 


GPE Controls, Inc. (formeriy Askania Regulator Company) 
240 East Ontario Street + Chicago 11, Illinois 


COMPANY 


GP GENERAL 
V5 ticle f= 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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” BRIDGEPORT “T” MEN* IN ACTION 


*Technical Service Men 


The Case of the Telltale Tube 


When the tube came into the lab it was covered with the 
scars of a savage attack. An obvious case of malicious 
assault. Accompanying clues were a completed Bridgeport 
Corrosion Questionnaire and a letter of explanation. The cus- 
tomer—a rendering plant—wanted help fast. He asked for rec- 
ominendations from the Bridgeport Technical Service Staff. 

A sample of the tube was rushed to the Spectrograph, an 
instrument that analyzes 14 elements in less than 5 minutes. 
Areas of corrosive attack and cracks were examined on a 
Metallograph. The tube was found to be phosphorized alu- 
minum brass, and tube failure due to stress corrosion from 
vibration and ammonia on the product side. 

“T” Man telephoned customer’s chief engineer and noti- 
fied him of findings. They discussed plant’s operation and the 


Spectrographic analysis determines tube composition. 
Can analyze 14 elements in less than 5 minutes. 


Metallographic examination reveals type of tube 
failure from which cause can be determined. 


products rendered. Neither ammonia nor vibration could be 
eliminated. From extensive experience in similar cases, “T” 
Man made several recommendations which would solve the 
problem. The customer installed Bridgeport 70/30 cupro 
nickel tube for greater resistance to ammonia and other 
organic products. Results? Unit operating with top efficiency 
and economy. No evidence of tube failure since. Case closed. 


This is one of many cases from the files of Bridgeport’s 
Technical Service Men. Practical field experience, modern 
laboratory equipment and expert corrosion engineers assure 
Bridgeport customers of maximum service and efficiency 
from their power and process equipment. Learn more about 
Bridgeport condenser and heat exchanger tubes and services. 
Call your nearest Bridgeport Sales Office today(Dept. 5008) 


Follow-through—Bridgeport “T” man visits plant 
to review effects of rec ded soluti 





BRIDGEPORT CONDENSER TUBES 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
Sales Offices in Principal Cities * In Canada: Noranda Copper and Brass Limited. Montreal 
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NOW... 


= 


m/ Radiating out from Cincinnati 


This is the first of the TGS Terminal Molten 

Sulphur Truck and Rail Distribution Stations 

being set up to serve industrial areas of the 

- country. Regular large tonnage barge shipments 

\~ of Molten Sulphur from our mines in the Gulf 


Na: : e area are keeping this Cincinnati Terminal well- 
LN 100 mi. = 7 stocked to meet the growing demand for Molten 


Sulphur in the Ohio River area. 

Additional Molten as well as Solid Sulphur 
terminals are being considered for other parts 
of the country. 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Units: Newgulf, Texas * Spindletop Dome, Texas 
¢ Moss Bluff, Texas « Fannett, Texas ¢ Worland, Wyoming « 


Molten Sulphur in tank cars can be delivered to any 
point in the States or Canada from our nearest mine or 
recovery plant. Barge deliveries of Molten Sulphur are 
available on all navigable inland waters. Solid Sulphur, 
as for many years, is deliverable all over the world. Large 
inventories at our mines assure industry it will get its 
supplies when needed. 
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Evaluating equipment for process application? 


Be sure one of the sources you consider 
is American-Standard Industrial Division 


HERE’S WHY: By combining the engineering 
backgrounds and product lines of three American- 
Standard* divisions — American Blower, Ross Heat 
Exchanger, and Kewanee Boiler — the new Industrial 
Division offers one-source responsibility for quality 
and performance in equipment that is designed, engi- 


neered, and manufactured to work together. 


Firebox, scotch-type steel boilers and 
package units for heat, power, steam. 


Heat exchangers, condensers, and feed- 
water heaters for every requirement. 


There are engineer-staffed offices in all principal 
cities to work with architects, consulting engineers, 
and contractors with equipment selection and on- 
the-job problems. Contact the one nearest you. 
American-Standard Industrial Division, Detroit 32, 
Michigan. In Canada: American-Standard Products 
(Canada) Limited, Toronto, Ontario. 


Fluid drives for stepless, adjustable- 
speed control of driven machinery. 


* Amenican-Standard and Standayd® are trademarks of American Radiator & Standard Sanitary Corporation. 


_ “S le 


ia: A?) Amenican-Standard 


art 
AMERICAN BLOWER PRODUCTS 
50 


INDUSTRIAL DIVISION 
ROSS PRODUCTS ° 


KEWANEE PRODUCTS 
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Prudential Insurance Co. takes no chances on fire in its recently erected Chicago Office Building. 
Peerless pumps give immediate protection against fire automatically, without human attention. 
PEERLESS FULLY APPROVED 
FIRE PUMPS... 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 
Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 
and nationwide service can serve you best. In many instances, the Available with steam turbine, engine or electric _ 
savings effected thru more favorable insurance premiums can pay motor drives, Peerless fire pumps are available —_ 
for the installation. For fire pumps at their very best look to the for high pressure sprinkler systems, or foam 


leader, look to Peerless. Write for bulletin B-1500 today. smothering systems in every kind of commer- 
cial, or industrial installation. 


PEERLESS PUMP DIVISION 
, FECTION | FOOD MACHINERY & CHEMICAL CORPORATION 
Putting Ideas to Work 2005 NORTHWESTERN AVENUE, INDIANAPOLIS, INDIANA cE 


Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


Peerless 
Pump 
FOOD MACHINERY Division 
Comrosarion [oy ADDRESS 
Plants: 


Los Angeles 31, Calif. and Indianapolis 8, Ind. ‘ CITY 


NAME 
COMPANY. 


STATE 
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General Electric steam turbine generator 


NEW.. = 


SOLA-FLEX JOINT! 


Unique solid-ring-supported joint withstands pressures to 1200 psi 


TWO 36-INCH SOLA-FLEX expansion joints, part of Solar’s 
amazing new solid-ring-supported line, constrain a 
pressure thrust of 78,000 pounds on the 225,000-kw 
General Electric steam turbine generator pictured 
above. Solar’s new ring-supported joints offer advan- 
tages found in no other design. Solid reinforcing rings 
are formed integrally with the bellows element. Precise 
forming and sizing assure higher working pressures, 


lower stress, longer flexing life. Learn how Sola-Flex 
joints can serve you. Write to Dept. G-130, Solar 
Aircraft Company, San Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 











ENGINEERS WANTED! Challenging projects, unlimited opportunities, good living with Solar. Write today! 


52 


July 13, 1959—CuemicaL ENGINEERING 





1800 gallon grease kettle features a unique gas firing arrangement that preheats blending oils to speed processing of each batch. Vice 
President and Plant Manager G. H. Goring (at right) and Blaw-Knox Design Engineer W. E. Luley teamed up to create the cost cutting unit. 


Buflovak job-engineered kettle 


handles bigger batches in less time 


Since installing a Buflovak kettle, the Ontario 
Lubricating Company, Ltd., has stepped-up 
grease production, cut processing time. 

Wherever used, Buflovak kettles turn in 
profit-building performances because they are 
engineered to accurately meet job requirements. 

Buflovak makes many types of kettles, so 
their engineers can impartially recommend the 
best unit based on known specifications and the 
results of product testing. Temperature, pressure, 
vacuum, agitation, wall thickness, safety and 
economy are all carefully weighed. And when 
custom design is essential, Buflovak brings over 
30 years of kettle know-how to the project. 


Check your kettle needs at the 
Buflovak Customer Service Laboratory 


If your process is new or untried . . . if you suspect 
that your operation could be improved, bring your 
problem to Buflovak’s research lab. Here you can 
work with skilled engineers . . . use the latest in 
small scale and pilot size equipment to investigate 
drying, evaporation, extraction, impregnation, 
érystallization and other related processes. 
Write for Catalog 356-R on Buflovak’s Proc- 
essing Kettles, Catalog 381 on the Buflovak 
Laboratory. Additional facts also available in 
Chemical Engineering Catalog, pages 429-452. 


BLAW-KNOX COMPANY 
Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, N. Y: 
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Initial cost versus installed cost 


Everybody wants to save money in the purchase 

of steam traps, or anything else. 

But a wise buyer will recognize that the real cost relates 

to the entire useful life of his plant, and that selection of the most 
efficient trap for a given application is an 

important consideration. 


Compare the efficiency of Nicholson traps with that of 
so-called “bargains” and you'll see why plant engineers 
responsible for successful operation usually insist on Nicholson. 


$T-102 
-ICHOLSON 


. = OF WILKES-BARRE 
ie | 
W. H. Nicholson and Co. * 16 Oregon Street * Wilkes-Barre, Pa. 


Distributors in all principal cities 
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whatever the 
chemical process 
application... 

you can depend on 
CUNO 

engineered filtration 


Whether you are working with acids, alkalis, solvents, 
or reactor gases . . . paints, pharmaceuticals, soap or 
any of a myriad of products which fall within the 
chemical process field . . . filtration is essential. 

This broad scope of applications has resulted in the 
need for a wide variety of filter types. Cuno offers 
you a complete line to answer the specific requirements 
of any process application: 

positive self-cleaning edge-type 
automatic self-cleaning wire wound type 
disposable depth cartridge type 

porous metal type 

screen mesh type 

Whenever you have a filtration problem, write us. 
Our engineers will welcome the opportunity to demon- 
strate how you can depend on CUNO. 
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THE CUNO ENGINEERING CORP., DEPT. 14, MERIDEN, CONN. 
A Leader in Industrial Filtration for More Than 30 Years 
In Canada: Peacock Bros., Ltd., P. O. Box 1040, Montreal 3, P.Q. 
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Two 10,000 Ib. per hour starch driers 


Two Airveyors pump dried starch to 


storage bins 


Starch was bagged here and takan 


ovér old route to storage. 


New Aijirveyor route is direct; passes 


through or over obstructions. 


Airveyors reclaim stored starch, de- 


liver to packing bins. 


—— 

















—- 
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Old Route 




































































PLANT MODERNIZATION THROUGH PNEUMATIC CONVEYING 


FULLER pneumatic conveying system 
increases production without plant expansion 


To increase production, the Union 
Starch and Refining Company’s Granite 
City, Ill., plant first needed to expand 
their materials handling system. But a 
complete revamping of bagging and 
warehouse operations was impossible be- 
cause there was no space available for 
necessary new buildings. 

An Airveyor® System, engineered and 
built by Fuller, was the answer. Air- 
veyor’s extreme flexibility allowed it to 
be set up through walls, along sides of 
buildings, over streets, on roofs and up 
inclines. At Union Starch, the total 


distance covered is 800 feet, with a 
number of 45 degree and 90 degree 
bends in the line. 


The Fuller Airveyor system transports 
the starch in two phases, from the 
driers to the storage bins and from the 
bins to receiving hoppers over the bag- 
ging machines. Flow is controlled auto- 
matically through control panels loca- 
ted in the drier room and at the bagging 
machines. Other controls are aiso pro- 
vided at the panels for automatic opera- 
tion of components such as feeders, 


For details on the Fuller Product line, 
see Chemical Engineering catalog 


FULLER COMPANY 


134 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham « Chicago ¢ Kansas City » Los Angeles e New York San Francisco e Seattle 


blowers, conveyors and filter-receivers. 
Besides being easily installed and auto- 
matically controlled, the Fuller system 
reduces both the amount and the ex- 
pense of handling. Additional savings 
are made possible by Airveyor’s self- 
cleaning facility, which greatly reduces 
maintenance costs. 

Why not work with Fuller to design an 
automated pneumatic materials handl- 
ing system that will help you cut costs 
and increase production? Write today 
for complete details. A-280 


Biilitoy 


pioneers in harnessing AIR 
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A look inside the world’s most widely 
used process gas chromatograph ... 
Here is the most versatile instrument ever 
developed for monitoring multiple compo- 
nents in a complex process stream...the 


s Beckman Gas Chromatograph. Its pneu- 


matic heating system, in an explosion-proof 
housing, provides accurate ( +.1°C) temper- 
ature control for long-term analysis repro- 
ducibility. Accessible design simplifies and 
speeds adjustment when required. And ac- 
cessories broaden its range of process ap- 
plications.% Unseen in the picture are Beck- 
man application engineers, experienced in 
taking unsolved process monitoring prob- 
lems and building profit-making solutions. 
Beckman engineers tailor-make each in- 
strument and process-prove them under ac- 
tual operating conditions...before delivery. 


‘Beckman Gas Chromatographs are deliv- 


ered ready to go on stream, with complete 
start-up aregularservice.%The total picture 
is one of trouble-free operation and opti- 
mum yield...the real reasons why Beckman 
Process Chromatographs outsell all others 
combined. % For detailed instrument speci- 
fications and answers to your process con- 
trol problems...write for data file 3P-1-14. 


Beckman: 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, California 


It’s a Fact: Beckman atmosphere analyzers on 
| America’s atomic submarines monitor life-giving 
/air, continuously protecting the well-being of the 
crew during prolonged submersion. 
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18 PA1 Terminal Enclosure 
—is common to all 

actuator assemblies in 

the “‘200LS”’ series. 

Can be mounted from 

front, back or 

either side. 








Actuator plugs into terminal enclosure 
—contains all moving mechanical 
and electrical parts. 


201LS3 Adjustable 
Arm Rotary 
Actuator Switch 


208LS1 Coil Spring 
Actuator Switch 


ity . 


201LS10 Rod 
Actuator Switch 


Sealed “Piug-in Limit’’ 
switches insure against 


205LS1 Roller 
Plunger Actuator Switch 


costly downtime 


Now available in 8 actuator types 


Here’s a sealed precision limit switch that can be replaced 
complete in 20 seconds! Downtime is all but eliminated! 

A “Plug-in Limit’”’ switch, in any of eight actuator styles, plugs 
into the terminal enclosure like a radio tube... is precisely 
positioned by dowel pins and secured by two No. 10 screws. 
Together, the two parts form a dependable switch assembly, 
sealed against oil, water, dirt and dust. 

The “Plug-in Limit’’ is two-circuit double throw. Electrical 
rating is 10 amps. 120, 240, 480 vac; % H.P. 120 vac; 1:H.P. 
240 vac; 0.8 amp. 115 vdc; 0.4 amp. 230 vdc; 0.1 amp. 550 vdc. 
Pilot duty rating is 600 vac max. Meets NEMA Industrial 
Control Standards. 

For details of the ‘‘200LS’’ series, write or call the micro 
SWITCH branch office or authorized distributor near you, or 
send for Catalog 84. 


MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


‘Hi Honeywell 


MICRO SWITCH Precision Switches 


202LS1 
Push Plunger 
Actuator Switch 


oe) 
1 es. 
201LS1 Roller Arm 


Actuator Switch 


203LS1 Side 
Roller Plunger 
Actuator Switch 


204LS1 Side Plunger 
Actuator Switch 
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RecA 


ES 
} Conduit box can be Control hand wheel 
located top, bottom, can be positioned on - ; 
or either side. top or either side blies are iterchoege 








Motor can be mounted 
top or bottom. 


Detachable feet can be bolted 
to bottom, side, or top for floor, 
wall, or ceiling mounting. 


able for repositioning 
a of drive components 


GET. ALL 
THESE 
VARIATIONS 
FROM ONE 
BASIC DESIGN 


—with wrench 
and screwdriver/ 


Output shaft can be high 
or low, right or left 









Just two of 
many variations 
that can be 
made from a 
standard 
ALLISPEDE 
DRIVE. 


The ALLISPEDE* DRIVE gives you 
complete field versatility ! 


it’s the most flexible and precise mechanical adjustable speed drive made 
-.. and the only one that can be fully adapted in the field! 


The all-new ALLISPEDE DRIVE is the answer to any 
motor application that calls for low-cost adjustable 
speed. It permits smooth, easy speed adjustment — 
and maintains it exactly. Its modern design permits 
unusual field-flexibility — lets the user change the unit 
any time to suit his various requirements. 


The a-c ALLISPEDF DRIVE is the only drive that 


| can be fully adapted in the field by the user. The basic 
| unit goes together like building-blocks... feet, end 
| brackets, control hand wheel, conduit box, and output 
shaft can be relocated in minutes to fit existing space 


limitations. The same unit can be changed from an 


upright to a horizontal drive for floor, wall or ceiling 


mounting. And all you need is a wrench and screwdriver! 


| Superior design improves drive efficiency and extends 


service life. The four bearings equally distribute belt 


| load, increasing bearing and belt life. Movable discs 
| slide smoothly on internally-lubricated splined shafts 
| — won’t stick in place or wear. Belt changes are faster 


| *ALLISPEDE is a trademark of The Louis Allis Co. 


| aso-118 
MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED ORIVES 


— never disturb the dial or adjustment mechanism. 
Rugged cast-iron housing with plated steel covers 
shields drive against dirt and corrosion. . . integral rotor 
fan cools the motor and force-ventilates the drive hous- 
ing to extend bearing life. Oversize cartridge bearings 
are pressed on shaft and lubricated at the factory. 
Corrosion-resistant stainless steel nameplates diagram 
proper motor connection, specify bearing sizes, and 
carry complete instructions for operation and lubrication. 
The ALLISPEDE DRIVE can be supplied with in-line 
or right-angle integral gears, brake and tachometer. 
Sizes from 1 to 20 HP with speed variations up to 8:1. 
Electrical and mechanical modifications are available 
to meet special requirements for any application. 


Contact your Louis Allis District Office or Distributor 
for complete information and engineering assistance. 
Or write for Bulletin 3300, The Louis Allis Co., 447 
E. Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 





Found: 
a valve 


sensitive 

instrument gerne agentes 
satietl att ial ound Slay Diphopm Vas on bak 
low maintenance 


Grinnell-Saunders Straightway* Diaphragm Valves were orig- 
inally selected by Mead Corporation for stock level control at 
its Chillicothe, Ohio paper making plant. Mead’s instrumenta- 
tion specialists wanted a valve which would provide fine con- 
trol in response to sensitive instruments. 





. a id ; OPE 
Because these Straightway Valves also avoid difficulties from . 
. ols ° . Diaphragm lifts high for 
clogging, stringing and dewatering as well as leakage, plugging, streamline flow in either 
direction. Also, valve de- 


sticking and erosion, they have since been specified for other sign permits comparatively 
simple rodding through, 


services throughout the plant. when necessary. 


Grinnell-Saunders Straightway Diaphragm Valves solve 
tough problems in many piping systems. They provide special 
benefits in lines handling corrosive fluids, viscous material, 
fibrous slurries, sludges, solids in suspension and semi-fluid 
materials, 


These highly efficient valves provide streamlined flow, 
positive closure, complete isolation of operating mechanism, 
minimum maintenance, interchangeability of parts, manual or 
power operation, and a choice of body lining and diaphragm 
materials. 


sn, RB eve reer 4 


For complete information on straightway or standard weir “ 
types, handwheel, lever, or power operated, write Grinnell CLOSED 
Company, Inc., 277 West Exchange Street, Providence 1, | int dephrogm sels Cmly 

- inst . Tight 
Rhode Island. closure \s ateured, even 
*PATENTED when handling gritty or 

fibrous materials. 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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HOW TO HEAT AND AGITATE LIQUIDS IN TANKS 
efficiently, economically, and with less noise 


Do it with plant steam and SK Steam Jet Heaters. 

These Heaters utilize the jet principle to mix steam 
with a cold liquid, uniformly and without the noise 
and vibration usually associated with such operations. 
Since all of the heat in the steam is absorbed by the 
tank liquid being heated, operation is efficient. Be- 
cause the jet action of the Heaters produces agitation 
and circulation, you need no additional equipment to 
perform these functions. Furthermore, since Steam 
SK Fig. 301 Noiseless Heater SK Fig. 315 Circulating Heater Jet Heaters have no moving parts (except an ad- 
for Tank Heating for Tank Heating justing spindle on some pipe-line types), you get 
long, trouble-free service without costly supervision 


and maintenance. 
" ii The illustration above shows tank heating being 
y.. accomplished using SK Sparger Nozzles—one of the 


several types of Heaters offered by SK. Units of this 

type are ideal for use where uniform agitation is 

SK Fig. 327 required over a large shallow tank area. In operation, 

: a jet of steam issuing through the nozzle entrains 

tank liquid through the suction opening. Conden- 

Heater % 4 for Pipe-Line sation takes place immediately upon mixing of liquid 

for Pipe-Line ae Ceating and steam and the stream of heated liquid is dis- 

Heating : | charged at considerable velocity providing con- 
stant agitation. 

Several other types of SK Steam Jet Heaters—for 
both tank and pipe-line heating—are shown at left. 
Complete details on all types are contained in 
Bulletin 3A which is available on request. 


° 
JET APPARATUS: Ask for Condensed Bulletin J-1. 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1. {A Gh) CCS. ng 
VALVES: Ask for Condensed Bulletin ¥-1. PPO NOE 
HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. Stn0bnll nao imtian ccteinchiietin mised adiee 





SK Fig. 320 
Continuous : Slurry Heater 





GEAR PUMPS: Ask for Bulletin G-1. 2217 State Road, Cornwelis Heights, Bucks County, Pa. 
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You'll never have to 


What are your most serious complaints about 
O, analyzers? Cumbersome? Slow? Unstable? Hard 
to service on the job? 

You won’t find these potential trouble-sources 
in our new Unitized O, Gas Analyzer. They’ve 
been literally ‘‘designed out’? by L&N engineers 
with experience totaling millions of man-hours 
in industrial gas analysis. 

The Unitized O, Analyzer is reduced to the 
essentials consistent with highly efficient O. meas- 
urement and control. The entire analysis is made 
within the 2-component team of O, Analyzer 
Assembly and Speedomax® recorder, eliminating 
unwieldy auxiliary components such as sample 
conditioners. Due to its direct magnetic operation, 
the equipment employs neither auxiliary gas sup- 
plies, chemical reactions, nor combustion. Sample 
and calibration controls are accessible externally, 
without disturbing the measuring system. 

We’ve introduced sampling innovations, too. 
The Analyzer gets a sample not only cleaned but 


nurse this O, Analyzer 


purified. A typical sampling lag is 1 sec per 45 ft 
of 14” tubing, up to several hundred feet. 

The Unitized O, Analyzer can help to stream- 
line O.-dependent processes. For pertinent details 
of this O. monitor, write to 4916 Stenton Ave., 
Phila. 44, Pa., for Folder ND46-91(5). 


PERFORMANCE 
Range 0 to 5% O:, 0 to 10% Oz, or higher 

in flue gas or Nz as specified. 

Accuracy 0.15% O: 

Sensitivity Better than +0.05% O: 
Stability Better than +0.15% O; 

Response 4 sec for initial response; 

40 sec for 90% response. 


LEEDS IN NORTHRUP 


instruments | nl automatic controls « furnaces 
Gia 


“ 
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4 WAYS to get maximum reliability in expansion joints 


Insist that the corrugated bellows be hydraulically formed. The 

reason is simple. Whenever bellows are formed by circumferen- 
tial welding . . . whether by edge, seam or fillet welding . . . they will 
always be subject to premature failure because of stress concentra- 
tions at the welds. 


3 Demand proof that the manufacturer can produce longitudinal 

welds in the corrugated bellows having the same strength, 
physical properties and thickness as the parent metal . . . without 
grinding. A weld that is hard to find is a ground weld. Variations in 
weld thickness set up points of stress concentration . . . opening the 
way for premature failure. 


At Zallea, none of the many factors affecting expansion 
joint reliability are left to guesswork . . . including the 
four vital ones above. 


This is reflected in these facts. Zallea material specifica- 
tions are the most exacting in the industry. Zallea expan- 
sion joints are hydraulically formed. Zallea advanced 
welding techniques insure welds having the same thick- 


Be sure the manufacturer maintains a continuous and compre- 

hensive program of endurance testing. This is basic, because of 
the many variables that affect expansion joint life. Accurate deter- 
mination of expansion joint life expectancy can only be determined 
by cycling to destruction. 


Check the ability of the manufacturer to supply a team of 

competent design and application specialists to work with your 
engineers. Check their specific experience in handling critical, com- 
plex applications in your field . . . complete to the record of successes 
or failures behind them, and details of how this experience will be 
brought to bear on your problem. 


ness, strength and physical properties as the parent metal. 
Zallea has done more cyclic testing to destruction than 
all government agencies and industrial firms combined. 
Zallea has produced more expansion joints than any other 
manufacturer . . . offers more application engineering 
experience. 


For all the facts, write for Catalog 56. Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware + World's largest manufacturer of expansion joints 
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This propane tank wall shrinks... 
but free-standing FOAMGLAS* 
solves the insulation problem 


The strength of FOAMGLAS solved an unusual 
insulation problem posed by contracting tank walls in the 
nation’s first refrigerated propane storage plant. Designed 
and built by Stone & Webster Engineering Corp., for the 
Atlanta Gas Light Company, the storage facilities at River- 
dale, Georgia, consist of three steel tanks. Each is 70 ft. in 
diameter and 52 ft. high with a capacity of 1,297,500 gallons 
of refrigerated propane. 

When the tanks are pulled down to an operat- 
ing temperature of —46°F., their walls contract. Ordinary 
insulations—applied in direct contact with the tank walls 
—just won’t work. But the unique strength of FOAMGLAS 
permits its use as a free standing wall of insulation. . . 
self-supporting and separated from the tank walls by an 
air space. The same high compressive strength permitted 
placing FOAMGLAS beneath the tank floors as well as on 
the tank roofs. 


Insulating performance? FOAMGLAS is com- 
pletely moisture-proof to insure constant high insulating 
value for the life of the tanks . . . prevent condensation or 
freezing of moisture between insulation and tank walls. 
And since FOAMGLAS can’t absorb volatile hydrocarbons, 
it never becomes a fire hazard. 


Check the unique combination of benefits offered 
only by FOAMGLAS. Write Pittsburgh Corning Corpora- 
tion, Dept. H-79, One Gateway Center, Pittsburgh 22, Pa. 
In Canada: 3333 Cavendish Blvd., Montreal, Quebec. 
Pittsburgh Corning offers a complete line of mastics, tank coatings 
and other accessory materials specifically designed for use with 
FOAMGLAS. 


ee ii ie ie Be ee a 
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NEW Rockwell-Nordstrom 
Steel 1000-lb. Round Opening Valve ... 


| Spring seated plug has full round open- 
| ing. “O” rings seal to atmosphere and 
|) Sealdport® lubricant grooves stop leak- 

age of lightest gases or heaviest fluids. 


The new Rockwell-Nordstrom 1000-lb. in- 
verted plug valve is designed to give valve 
users all the proven benefits of lubricated 
plug valves, plus the advantage of a full 
round opening in smaller size valves. Here 
are just a few of the advantages of the new 
inverted plug valve: 


1. LOW TORQUE: “‘O” rings replace con- 
ventional packing gland . . . plug is lubri- 
cated for easy turning . . . rugged spring 
maintains perfect seating. 


2. FULL ROUND OPENING: No cavities 
. .. minimum pressure drop . . . easy access 
for scraping. 


3. SIMPLE, RUGGED DESIGN: Com- 
pact dimensions save space, fewer parts 
mean fewer repairs. 


Rockwell-Nordstrom 1000-lb. round 
opening valves are now available in 2” x 
26’ size with API line pipe thread for 
production, pipeline, ‘refinery, marketing, 
marine and process services; and with ex- 
ternal upset threads for Christmas Tree ser- 
vices. Also available in 2” size with flanged 
ends (300-lb., 600-lb. class). For complete 
details, see your supplier or send the coupon 
below. Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. 


SEND COUPON FOR COMPLETE DETAILS 


Lubrication makes the difference 


ROCKWELL-Nordstrom VALVES 


another fine product by G) 


ROCKWELL 


| Sa eee Te 


Rockwell Manufacturing Company 

Pittsburgh 8, Pa. 

[7 Please send Bulletin V-6 11 on the new Rockwell-Nordstrom 
inverted lubricated plug valve. 

[J Please have a Rockwell Field Engineer call me for an 
appointment. 


Name_ | EE Te 


__ Address 


ee 








RODNEY HUNT PROCESSORS 
SOLVE COMPLEX PROBLEMS 
IN VARIED APPLICATIONS 


Rodney Hunt Turba-Film Processors and Vacu-Film Processors have proven 
to be extremely versatile not only in the range of industries and products they 
serve, but also in the different kinds of processes they perform. The units 
assure closely controlled uniformity of product in processes such as — de- 
solventization...concentration...deaeration...distillation...steam distillation 
...deodorization...liquisolids...and homogenization. The flow chart below 
illustrates a typical DESOLVENTIZATION wherein the Turba-Film Proc- 
essors successfully desolventize a plastic or resin solution. When a product 
is required virtually free of carrier solvent, the viscosity may increase greatly 
while the last traces of solvent are removed. In the plastics industry, desolven- 
tized liquids with viscosities of 10,000, 50,000, or 100,000 centipoises create 
no problem for the Turba-Film Processor. 


Turba-Film Processors 
Free Epoxy Resins of 
Volatile Non-resin Compounds 


























" ° ° . ° CONDENSATE 
In plastics, epoxy resins find increasing SURGE TANK 


use in many new applications. These 
resins must be free of volatile non-resin 
compounds. Major producers of epoxy 
resins are meeting this requirement 
with Turba-Film Processors. Higher 
efficiency and greater throughput than 
possible with conventional equipment 
is realized with Rodney Hunt Proces- 
sors. In addition, product color is 
superior due to the absence of local- 
ized overheating. 















































CONDENSATE 
PUMP 


FILL IN COUPON FOR MORE INFORMATION ABOUT RODNEY HUNT PROCESSING EQUIPMENT RODNEY HUNT OPENS 
NEW YORK SALES OFFICE 


Please send me the bulletins checked. 


C THE TURBA-FILM PROCESSOR 
C THE VACU-FILM PROCESSOR 
() THE LABORATORY VACU-FILM PROCESSOR 


Name 
Title 
Company 
Address 


“Since 1840...” is a phrase that fre- 
quently appears in Rodney Hunt liter- 
ature and advertising, for that was the 
year in which the company was 
founded. By sheer coincidence, the 
new office Rodney Hunt recently 
opened in New York City to better 
serve customers in the metropolitan 
area is Room 1840 of the Lincoln 
Building. Located at 60 East 42nd St., 
the telephone number is YUkon 6-8494. 


PCC Cee ee eee 
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Union Carbide has developed 
a tank truck for interplant 
transport of liquid ethyl- 
ene, a chemical not usually 
carried in bulk. Special 
truck hauls 30,000 Ib. per 
load. 


Despite economic failure so 


far in U. S. and Great 
Britain, underground coal 
gasification is headed for 
the big time in Russia. 
First of six large gasifica- 
tion stations, now nearing 
completion, will produce 
over 80 billion cu. ft./yr. 


No radically new hydrocar- 
bon chain reactions are in- 
duced by radiation, re- 
ports Esso. This means 
that, lacking unique ef- 
fects, radiation must com- 
pete with other, more com- 
mon process tools. Most 
promise: where high selec- 
tivities are needed. 


Silicone rubbers get firm foothold 


A group of new silicone rubbers intro- 
duced last month by Dow Corning have 
unusual firmness and density. Silicone elasto- 
mers until now have been identified with soft- 
ness and stickiness and could not be handled on 
equipment used for conventional rubbers, 
without special techniques. New properties 
result from elimination of low molecular 
weight fraction and use of an additive. 

Most eye-catching of the group is a fluor- 
inated silicone, LS-63, that stands up to the 
exotic fluids and high heats of the jet age. 
Blood brother to DC’s three-year-old fluorin- 
ated silicone LS-53 (with whom it shares this 
ability for punishment), it differs in that it’s 
pigmentable and can be worked on conven- 
tional rubber-fabricating equipment. LS-53 
must be pigmented red, can only be molded. 

Both fluorinated products sell for $16/lb. 
in 1,000-lb. quantities. This is slightly higher 
than rubbers making similar performance 
claims—Du Pont’s fluorinated hydrocarbon, 
Viton, and GE’s nitrile silicones. But Dow 
Corning feels its products at least equal these 
competitive ones in fluid and heat resistance 
while excelling them in low-temperature 
properties. 

Five of the new Dow Corning silicones are 
completely compounded materials. In addition 
to LS-63, two are for general-purpose use, two 
are for wire and cable insulation. 


New rule limits olefins in gasoline 


Another onerous air pollution ruling 
affecting petroleum refiners in the Los Angeles 
area was adopted by the County Board of 
Supervisors last month and went into effect 
June 30. 

Rule 63 limits the olefin content of gaso- 
line sold in the county to 18%. It also aims to 
lower this limit to 1214% by Jan. 1, 1962. But 





The latest refinement in a long-tested, proved 
and improved explosion-proof combination 
Motor Starter & Circuit Breaker, this new 
Crouse-Hinds Condulet® EPC-M59 brings you 
tomorrow’s convenience, dependability and 
safety at yesterday’s prices. 

Designed to conform. with the National Elec- 
trical Code requirements for Class I, Groups C 
and D; Class II, Groups E, F and G; and Class 
III, it provides for built-in breathers and drains 

. built-in push-button stations, selector switch 
and pilot lights . . . seven taper-tapped conduit 
entrances . . . starter below breaker for safe, 
easy maintenance . . . compact design to permit 
a greater number of controls in any given area. 

Now available in 7” and 9” sizes for Sizes 1 
and 2 starter combinations. For more detailed 
information consult your Crouse-Hinds dis- 
tributor, or any of the offices listed below. 


CROUSE @HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW — 
Crouse-Hinds Company of Canada, Ltd., Toronto, On 
Crouse-Hinds Instrument Company, Inc., Silver Spring. anc 
@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS © AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold exclusively through electrical distributors. For application engineering heip. contact 
one of the following offices: Atlanta Baton Rouge Birmingham Boston Bulialo Charlotte Chicago 
Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis 
Kanece City Los Angeles Milwaukee Wew Orleans New York Omaha Philadelphia Pittsburgh 
Portland, Ore St. Louis St. Paul Salt Lake City SanFrancisco Seattle Tulsa W. 
Residen! Representatives: Albany Baltimore Reading, Pa Richmond, Va. 
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it would be subject to change on the basis of 
future findings. 

Refiners did not fight this rule with the 
same verve they put into opposing Rule 62, 
adopted last November, which slapped a 0.5% 
limit on sulfur content of fuel oil (Chementa- 
tor, Dec. 15, p. 65). A spokesman for Western 
Oil & Gas Association states philosophically, 
“We are certain that Rule 63 will be completely 
unnecessary in the event a successful device 
which will burn automobile exhaust is de- 
veloped. We do not believe sufficient research 
work has been done to establish the correct 
level of olefin content, particularly the lower 
level specified as the eventual target.” 

Apparently refiners can meet the 18% 
figure today without trouble. (Gasoline sold 
in the area now averages about 15%.) And 
they’re petting that the more restrictive 
1214 % limit will never be needed. 

W. L. Faith, managing director of Air 
Pollution Foundation, has spoken out plainly 
on this subject. He terms this kind of regula- 
tion “nonsensical.” “There is no pat relation- 
ship between the gasoline poured into an auto 
tank and the exhaust that comes out the tail- 
pipe,” he says. “We have learned that olefins 
can show up in the exhaust even when olefin- 
free gasoline is used.” 

An APF research project at Stanford Re- 
search Institute last year indicated that olefin- 
free gasolines produced just as much eye-irri- 
tation potential as gasolines now on the market 
in Los Angeles. Smog-forming tendency of 
engine exhaust was found to correlate with 
mechanical condition of the engine rather than 
with fuel composition. 


Uranium cloud has gold lining 


Uranium producers outside the U. S., 
facing possible loss of their markets after con- 
tracts with AEC expire, are hoping to cut costs 
via major advances in technology and thereby 
remain competitive. 

Pressure leaching of ore is one idea get- 
ting serious study in Canada and South Africa. 
The South African Chamber of Mines—a 
private combine of gold and uranium pro- 
ducers—has a 1-ton/day pilot plant at Johan- 


nesburg. The chamber is now poring over- 


plans drawn up by Chemical Construction Corp. 
for a proposed 500-ton/day demonstration 
plant. 

The new plant would adapt to uranium 
processing the type of hydrometallurgy applied 
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heretofore on a limited basis to cobalt, nickel 
and copper (Chem. Eng., Jan. 27, 1958, pp. 
112-114). The ground ore would be slurried 
in water and blown with air in a vertical auto- 
clave at about 200 psi. The natural sulfide con- 
tent of the ore would oxidize to form sulfuric 
acid and heat, nicely furnishing the right con- 
ditions for dissolving the ore’s uranium. 

Chemico cites these advantages: 

¢ No sulfuric acid is needed for leach- 
ing, eliminating this element of cost. 

¢ Smaller equipment and continuous 
operation promise lower labor costs. 

¢ Normal uranium yield of 80-83% is 
expected to soar to well over 90%. 

Especially intriguing to the South Afri- 
cans is the prospect of pocketing more gold by 
reversing the usual sequence in which gold 
tailings are processed for uranium. By first 
pressure-leaching the virgin ore for uranium, 
the mineral structure of the gangue is made 
more amenable to gold recovery. 

On the negative side is the higher first 
cost of leaching equipment as well as urani- 
um’s cloudy future market picture. 


Cryogenic route to pure hydrogen 


Hydrogen producers, distributors and 
users are eyeing with interest a small Bayway, 
N. J., plant turning out high-purity hydrogen 
from refinery offgas (Esso’s) at a price com- 
petitive with electrolytic hydrogen. 

Van de Mark Chemical uses indirect cool- 
ing with liquid nitrogen—rather than the usual 
absorption—to condense out impurities in the 
feed. Resulting product: better than 99.99% 
hydrogen, with less than 75 ppm. hydrocarbons 
and less than 10 ppm. CO. This hydrogen, says 
distributor Linde, is as good as, if not superior 
to, electrolytic hydrogen—long the standard in 
commercial hydrogen purity. 

Van de Mark can produce 15 million std. 
cu. ft./mo. in a plant valued at only $200,000- 
$250,000. This is a modest investment for a 
business whose economics usually prescribe 
capacities of 50-200 million cu. ft./mo. 

Hydrogen feed at 150 atm. passes through 
a battery of 14-in. tubes bathed in liquid nitro- 
gen at —300 F. The heat exchanger’s special 
design affords not only high heat-transfer 
rates (U=500) but also the close temperature 
control needed to keep condensed impurities 
from freezing before removal from the system. 


(Continued on page 72) 





IN PRODUCTION QUANTITIES. A new centrifugal 


force Liquid-Solids blender has evolved from P-K’s ex- 
clusive “Twin-Shell” design. It blends never-before- 
practical combinations of liquids and solids! It reduces 
conventional blending operations to a single step! 

For new combinations of liquids and solids, this amaz- 
ing blender offers untold advantages. Applicatioris are 
limited only by imagination. They range from chemical 
reactions to coating very light solids such as cork, to 
producing all types of controlled granulations from fine 
to coarse. 

In conventional applications, the one-step P-K Liquid- 


OF BLENDING 


Solids blender often eliminates two and three separate 
stages of blending, pulverizing and screening. It replaces 
a multiplicity of equipment. It reduces equipment invest- 
ment and materials handling costs. 

P-K Liquid-Solids units blend up to 40% liquids by 
weight. Blending requires minutes, not hours. It involves 
four simple actions: 1) Dry Solids are charged to about 
65% of shell volume. 2) Solids are tumbled and aerated to 
break up agglomerates. 3) Atomized liquid is dispersed 
through patented centrifugal force spray discs. 4) Prod- 
uct is discharged from the bottom of the blender. 

All surfaces of the blender are freely accessible. The 
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Liquid-Feed bar is easily removed. These features speed 
cleaning and safeguard against contamination. Sizes 
range from laboratory models to 50 cu. ft. capacity. 


FREE PRE-TEST OFFER. You can preview blending 


economies at our Laboratory. Pre-testing predicts savings 
in processing and handling and realistically demonstrates 


Patterson | 


Chemical and Process Equipment Division, East Stroudsburg, Pennsylvania 
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the unique performance of this blender. 

Our pre-test facilities for blenders — and also for P-K 
Vacuum Tumble Dryers — are at your disposal. Send or 
bring your test materials. For complete information call 
(Stroudsburg — Hamilton 1-7500) or write George 
Sweitzer at our East Stroudsburg Headquarters, 1507 
Hanson Street. 15 
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Adsorbent beds of molecular sieves and 
activated carbon help remove water and hydro- 
carbons along the way. 

Heat leak—bane of any small low-temp- 
erature plant—has been held down to 1,200- 
2,000 Btu./hr. Temperature differential at 
warm end of the exchangers (where product 
hydrogen transfers its “‘coolth” to feed) is a 
stingy 5 F. 

Van de Mark seeks wholesale hydrogen 
business and will build and operate a plant 
at point of use. However, if you want your own 
plant, you can contact the process designer, 
Chemical Design, Inc., Lewiston, N. Y. 


Low-grade sulfur ores get big play 


Despite an abundant supply of Frasch- 
mined sulfur, local economics in different parts 
of the globe focus attention this month on 
development of low-grade sulfur ores. 

At Sulphurdale, in western Utah, Dixon 
Western Chemicals will soon start building a 
niultimillion-dollar chemical complex based on 
production of sulfuric acid from conglomerate 
sulfur rock. And in Argentina, Chemical Con- 
struction Corp. has just commissioned a com- 
mercial plant for extracting 99.5% sulfur 
from another low-grade ore. 

Both projects are patterned after earlier 
plants which pioneered the two processes. 
Selection of these processes the second time 
implies that they are economically as well as 
technically sound. 

First plant of the Dixon type has been 
operated for some four years by Anaconda at 
Yerington, Nev. (see Process Flowsheet, Aug. 
1955, pp. 288-291). Crushed ore, containing 
25-30% sulfur, is roasted in Dorr FluoSolids 
reactors to produce a stream of 12% SO. for 
manufacture of 450 tons/day of acid. 

Dixon plans to make 500 tons/day of acid 
from a deposit of similar ore. Future plans call 
for production of several hundred tons per day 
of hydrofluoric acid, using large deposits of 
nearby fiuorspar. Dixon Western is a joint 
affiliate of Dixon Chemical & Research Corp. 
and American Sulphur & Refining Co. 

The Argentine plant recovers 50 tons/day 
of sulfur from 208 tons of ore via a process 
proved out in a similar plant in Colombia. 
Chemico, who built both plants, hopes to estab- 
lish this technology in the U. S. 

Finely ground ore pulp is heated in an 
autoclave to melt the sulfur, then quickly 
quenched, while being stirred, to freeze the 


sulfur in globules large enough to separate 
from the gangue by screening. Process details 
will be described in an early issue. 


Get set for the union organizers 


Ten AFL-CIO industrial unions—includ- 
ing the two chemical unions—met in Washing- 
ton last month to map long-range plans for 
organizing the nation’s white-collar workers. 

Engineers are high on the unions’ list of 
strategic objectives. As evidence: 

¢ AFL-CIO will set up a special program 
to teach organizers how to win professional 
and technical people. 

¢ Another program calls for analyzing 
contracts covering professional workers and 
studying legislation affecting these workers. 

One trend behind the unions’ decision to 
woo engineers is the increasing ratio of white- 
collar to production workers in today’s highly 
mechanized and instrumented plants. It makes 
good logic for the unions to go after new 
markets for their services in the face of de- 
clining revenues from blue-collar workers. 

Some of you may actually welcome the 
union; a recent survey indicated that one out of 
five engineers favors collective bargaining. For 
the rest of you, CE’s You & Your Job depart- 
ment recently published an article (May 18, 
pp. 190-192) telling you what to do when the 
organizer comes. 

And addressing itself to the front office, 
National Association of Manufacturers re- 
cently reported: “Salaried employees are be- 
coming more and more concerned about their 
own problems, and recent developments have 
tended to undermine their traditional willing- 
ness to rely on management. ... There is a 
crucial need for management to recognize this 
problem, to put its house in order, and to 
undertake constructive programs to cultivate 
salaried employee loyalty.” 


Today’s embryonic developments which have 
special significance for chemical engineers 


® Aluminum makers eye SiC linings 


Silicon caibide’s ability to lose heat—and 
thereby keep itself relatively cool—is attract- 
ing attention throughout the aluminum in- 
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“I’m interested in boron trifluoride because 


it’s an easy catalyst to work with” . . . Piont Superintendent 


“I’m most interested in the high reactivity 
of boron trifluoride” . . . Research Director 


“I've discovered that by using BF3 we can 
simplify our plant designs” . . . chief Engineer 


What interests you most about Boron Trifluoride? 


Whatever your reasons for investigating boron trifluo- 
ride, you’ll find Baker & Adamson® is your best source of 
information. B&A has long been the leader in BFs re- 
search and production. B&A was the first to introduce 
boron fluoride etherate to industry . . . has shipped 
boron fluoride gas by tube trailer transport for many 
years—making it readily available in large commercial 
quantities. Today, B&A offers the widest range of BFs 
complexes, including ether, phenol, monoethylamine, 
other nitrogen and oxygen compounds. That’s why — 
when it comes to BF; call on Baker & Adamson. 


Useful product data bulletins 
B&A has compiled extensive reference data on the use 





New book on Boron Fluoride 

The most extensive study of boron fluoride to date 
is contained in a new book, “Boron Fluoride and 
its compounds as catalysts in organic chemistry,” 
written by A. V. Topchiev, S. V. Zavgorodnii and 
Y. M. Paushkin. It discusses the use of boron 
fluoride as a catalyst in organic chemistry and also 
its derivatives and molecular compounds. Con- 
tents include physical and chemical properties; 
co-ordination compounds; compounds of boron 
fluoride in alkylation, polymerization, isomeriza- 
tion, cyclization, nitration and sulphonation re- 
actions; condensation reactions in the presence of 
boron fluoride; and many other topics. 

This book (price, $12) is published by Pergamon 
Press, Inc., 122 East 55th St., New York 22, N. Y. 
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of boron fluoride gas and its complexes as efficient cata- 
lysts in organic synthesis. Boron fluoride’s wide range of 
applications and its cost-cutting production advantages 
—such as its ease of catalyst removal—make it a factor 
to be considered in almost any organic synthesis prob- 
lem. Write today for any or all of the free technical bul- 
letins listed below: 


TITLE CODE No. 
Boron Trifluoride, Compressed Gas DA-34691 


Boron Trifluoride, Compressed Gas 
Handling Information TB-34691 


Boron Fluoride Complexes with Nitrogenous Compounds. . DA-3469-NIT-1 


Boron Fluoride Complexes with Oxygen- 
Containing Compounds 


Boron Trifluoride, Ether Complex, Tech 
Boron Trifluoride, Monoethylamine Complex, Tech 
Boron Trifluoride, Phenol Complex, Tech 


BAKER & ADAMSON® Fine Chemicals 


hemical 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N.Y. 
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dustry. At least five primary aluminum pro- 
ducers are now testing bonded silicon carbide 
cell linings. 

Conventional electrolytic reduction cells 
are lined with 8 to 13 in. of carbon. It is pro- 
posed to substitute 314 to 414 in. of silicon 
carbide for the sidewalls of the cell, leaving 
the carbon bottom, which serves as cathode, 
unchanged. Carborundum Co. engineers cite 
these potential advantages: 

¢ With the same outside dimensions, a 
given reduction cell can produce aluminum at 
a faster rate. The larger cell cavity will permit 
use of bigger anodes, and greater heat loss 
through the lining will facilitate use of higher 
amperages without overheating the cell. 

¢ Higher thermal conductivity of the 
lin’» z, plus the increased mass of metal and 
cryclite bath in the cell, smooth out tempera- 
ture fluctuations and give greater thermal 
stability. 

¢ Higher electrical resistivity, com- 
pared with carbon, cuts down on power loss 
through the lining. 

* Because of the sharp temperature 
drop across the SiC lining, a protective layer 
of frozen cryolite will usually form on the wall 
and thereby promote long wall life. 

Under fluctuating conditions, however, 
certain areas of the lining may be bathed by 
molten cryolite. Ordinary ceramic-bonded SiC 
doesn’t stand up to this very well. 

Carborundum’s trump card is its recently 
developed nitride-bonded SiC refractory 
(Chem. Eng., Aug. 1957, pp. 172-174). This 
material shows much better resistance to 
molten cryolite. 

What about the lower power efficiency 
due to increased heat loss through the cell 
walls? Carborundum thinks that longer cell 
life and greater capacity are overriding cost 
factors. But Kaiser Aluminum, commenting on 
economics, sees cost of the SiC itself as the 
biggest obstacle today. 


@ New material: irradiated wood 


Soft woods may be converted into the 
equivalent of hard woods by gamma radiation, 
reports Ray McBrian, director of research for 
Denver & Rio Grande Western Railroad, Den- 
ver, Colo. 

Preliminary studies by McBrian’s research 
staff indicate that addition of chemicals to soft 
woods, followed by gamma irradiation, will 
induce crosslinking or polymerization within 


the wood. The Rio Grande’s objective: cheaper 
crossties. Instead of fir and oak, the road could 
use soft pine, suitably treated with chemicals 
and radiation. 

McBrian states that they have actually 
irradiated creosoted ties and thereby obtained 
deeper penetration of the creosote. He also 
suggests that radiation might improve the 
seasoning of green woods. 

The Rio Grande has been investigating the 
effects of radiation on coal and oil for several 
years. One promising lead is the discovery that 
gamma rays can shatter 200-mesh coal parti- 
cles into particles of 0.5-1.0 microns (Chemen- 
tator, June 1957, p. 142). The railroad has suc- 
cessfully run an experimental diesel engine 
with oil containing up to 10% of the fine-parti- 
cle-size coal. Another discovery is that irradi- 
ated low-quality fuel oils (containing sulfur, 
vanadium, etc.) perform as well as high-quality 
more expensive fuels in internal combustion 
engines. 

Another research program for improving 
the properties of wood has just been started 
at Battelle Memorial Institute under the spon- 
sorship of seven major companies. Chemical 
crosslinking is being given serious considera- 
tion. Object is greater dimensional stability of 
wood without adding appreciably to its weight 
or cost. 


@ Research and development briefs 


Higher aliphatic alcohols can be made by 
liquid-phase oxidation of paraffins in the pres- 
ence of boric acid, according to a Russian re- 
port to the World Petroleum Congress. Oxida- 
tion with 3.0-4.5° oxygen in nitrogen at 165- 
170 C. results mainly in formation of secondary 
alcohols having the same number of carbon 
atoms as the starting paraffin. 


Most powerful thermoelectric generator 
known has been built for the Air Force by 
Westinghouse. It’s designed to burn propane, 
converting 850-F. heat directly to 100 w. of 
electricity with no moving parts. 


A machine which can learn is now possible, 
says David G. Willis, Lockheed scientist who 
has developed a mathematical model of the 
human neuron or brain cell. This work could 
pave the way to construction of a real thinking 
machine, ventures Willis. 


For more on DEVELOPMENTS 
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To keep detergents out front in any Soap Box Derby 


ENJAY OLEFINS 


TETRAPROPYLENE e TRIPROPYLENE 


The versatile Enjay Olefins—Tetrapropylene and Tripropylene—fulfill 
the most rigid requirements as raw materials for today’s leading deter- 
gents. Their uniform high purity and high quality contribute to the 
modern detergent’s superior ability to get hard-to-wash surfaces cleaner... 
with less work. These Olefins are just two of the complete line of high 
quality petrochemicals Enjay offers industry. To order or for more 
information, contact your nearest Enjay office. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N. Y. 
Akron «+ Boston « Charlotte + Chicago +« Detroit + Los Angeles « New Orleans « Tuisa 
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Enjay serves industry with a complete 
line of petrochemicals. Prompt deliveries 
are made from conveniently located dis- 
tribution points. 


PETROCHEMICALS 
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Continuous polymerizer tightens temperature control, 


eliminates resin variations that formerly plagued molders 


and extruders of nylon-6 resin. 


Spencer Chemical Co. reveals 
that its unique continuous pol- 
ymerization process has virtu- 
ally eliminated lot-to-lot vari- 
ations in nylon-6 molding and 
extrusion resin. 

Key to this noteworthy 
achievement is an unusual pol- 
ymerizer configuration that per- 
mits zone control of tempera- 
ture—the chief factor affecting 
resin properties. Engineered 
jointly by U.S. licensee Spencer 
and licensor Algemene Kuns- 
tzijde Unie (AKU), N. V., Arn- 
heim, Holland, plant has been 
on stream at Henderson, Ky., 
since the fall of 1957.* 

“In this time,” remarks Plant 
Superintendent Carl Vincent, 
“we’ve demonstrated that we 
can produce material that our 
cutomers can rely on to exhibit 
the same physical characteris- 


*Spencer’s license applies only to 
manufacture of molding resins. AKU's 
American subsidiary, American Enka, 
operates a variation of the process to 
manufacture nylon 6 staple t‘ber and 
monofilament. 


tics month in and month out.” 

While granting that initial 
investment is greater for a con- 
tinuous nylon-6 facility than 
for an equivalent batch plant, 
Spencer claims lower operating 
expenses to supplement im- 
proved product quality. 
> Open and Link—Basically, 
Spencer’s continuous process 
follows the same chemistry as 
does its batch cousin. 

Caprolactam monomer, a cy- 
clic ring compound, is opened 
by the action of heat and a ca- 
talyst to form H-aminocaproic 
acid. Then, via a polycondensa- 
tion reaction, the amino acid 
molecules link up into a linear 
chain polymer—nylon 6—with 
evolution of heat. 

Length of polymer chain is 
determined by type of catalyst 
and operating conditions. Gen- 
erally speaking, the more vis- 
cous longer chain polymers 
serve as_ extrusion resins; 
shorter chain polymers as mold- 
ing resins. 


— 





Raw polymer 


> Different Hardware—The two 
processes differ only in the 
means for accomplishing these 
reactions. 

In batch process, reactions 
take place in sequence within 
same polymerizer. First, intro- 
duction of catalyst in water so- 
lution under heat and pressure 
opens the caprolactam ring. 
Then release of pressure vents 
water vapor which acts as a 
chain terminator if allowed to 
remain. 

Polymerization proceeds to 
desired chain length and vis- 
cosity after release of pressure, 
as long as temperature is main- 
tained at required level. 

To carry out these reactions 
continuously, Spencer relies on 
four distinct reaction-tempera- 
ture zones in single vertical 
polymerization unit. 

A Dowtherm-jacketed reactor 
—marking the head of unit— 
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Spinnerette 


provides the first zone. It’s 
mounted on a cylindrical col- 
umn which is equipped with 
three separate Dowtherm jack- 
ets, the three subsequent zones. 
> Top to Bottom—Caprolactam 
and a solution of catalyst enter 
the jacketed reactor-head of the 
polymerizer. After sufficient re- 
tention time for completion of 
the ring-opening reaction, the 
material flows down to the sec- 
ond reaction zone at the neck 
of the unit’s stem. Separate 
Dowtherm jacket surrounding 
this zone delivers heat to drive 
excess water back into head of 
polymerizer. 

Hydrolysis and polymeriza- 
tion to an optimum point take 
place in lower two reaction 
zones, where Dowtherm jackets 
remove exothermic heat of pol- 
ymerization. By the time reac- 
tion mass leaves polymerizer, 
it has been in process a number 
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Water-bath cooler 


of hours which are determined 
by the type of polymer being 
produced. 

Temperatures throughout the 
autoclave generally range be- 
tween 430 and 560 F.; pressure 
is roughly 0.5 psig. Complex 
labyrinthine arrangement of 
baffles within polymerizer in- 
sures uniform distribution of 
temperature through each reac- 
tion zone. 
> Molten Feed —Caprolactam 
monomer as a 99% molten li- 
quid comes to Henderson in 
special tank cars from Allied 
Chemical’s Hopewell, Va., plant. 
Fed into heated, agitated tank, 
monomer is protected from pos- 
sible contamination encount- 
ered with crushing and melting 
of former solid feed. 

From this point forward, all 
equipment and lines are: 


(Continued on p. 78) 
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screening & packaging 








DOWTHERM heat exchangers con- 
trol polymerizer temperatures. 


eSteam jacketed or traced 
to keep caprolactam molten. 

¢ Fabricated of ELC stain- 
less steel to keep iron, for which 
monomer has despairing affin- 
ity, from contaminating capro- 
lactam and final nylon product. 

¢Blanketed with nitrogen 
to keep air from interfering 
with the polymerization reac- 
tion. 
>On to Polymerizer—Filtered 
caprolactam flows into two 
parallel process lines, identical 
except for operating conditions. 
From a calibrated tank, correct 
volume of monomer flows to an- 
other tank and mixes with ca- 
talyst solution for 10-15 min. 

Supply of mixed monomer 
and catalyst enters top of 20-ft. 
high polymerizer from 2,500- 
lb. feed tank. Flowing down 
through polymerizer by gravity, 
reaction mass is metered out of 
unit by a gear pump feeding 
spinnerette assembly. 

In this unit, polymer passes 
through screen pack and 0.25- 
in. holes which form polymer 
strands. After solidification in 
water-cooling bath, strands are 
chopped into pellets and 
dumped into hoppers for hold- 
ing until cleared by analytical 
lab. 
> Final Washing—Nylon 6 pol- 
ymer contains some unreacted 
caprolactam and some oligom- 
ers (higher ring compounds). 
There are some uses for poly- 
mer containing these materials 
and Spencer markets a limited 
amount of it. 

But the chief markets for ny- 
lon 6 demand material contain- 
ing only 1-2% of these ma- 
terials. Therefore, most of 
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Henderson’s nylon 6 goes to a 
leaching operation for removal 
of caprolactam and oligomers 
from the polymer. 

Leaching is carried out in 
three 8-hr. cycles using hot 
demineralized water. Then 
drained wet pellets are dumped 
into a_glass-lined, jacketed, 
double-cone, rotating dryer. 

Drying proceeds at less than 
200 microns Hg abs. with heat- 
ing medium circulating through 
jacket. When moisture drops 
below 0.1%, pellets are cooled 
by ea water through 
jacket. 

Discharging from dryer, 
cooled pellets are screened and 
packed in 25-lb. hermetically 
sealed containers. 


New Additive Cuts Costs 
Making Fats, Fatty Acids 


An improved process for mak- 
ing fats and fatty acids by 
low-temperature fractional crys- 
tallization promises to reduce in- 
vestment and operating costs 
for commercial _ separation 
plants. 

Key to the new route, reports 
Girdler Process Equipment Div. 
of Chemetron Corp., is the use 
of an additive which controls 
the type of crystals formed. 
When feedstock solution (fat or 
fatty acid in acetone) is cooled, 
additive causes a slurry to form 
which is readily filterable. 

Too, additive allows rapid or 
shock chilling in highly efficient 
Votator heat exchanger and also 
lowers viscosity of slurries. 
This permits processing of a 
slurry with a high solids con- 
tent, lower ratio of solvent to 
feed. 

Work thus far has been on 
fats (mostly lard and tallow) 
and fatty acids (mostly distilled 
tallow acids, some undistilled 
tallow acids and a light ends 
cut from tall oil distillation, 
which is high in palmitic acid). 
Plans for future work include 
cottonseed acids, soybean acids 
and tall oil fractions. 
> One or Two Stages—Raw ma- 
terials can be processed accord- 
ing to one-stage or two-stage 
operation, depending on prod- 
ucts and desired purity. Girdler 
hasn’t yet found it necessary to 
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use two-stage fat separation. 

In two-stage operation, prod- 
uct is recrystallized and filtered 
again. This, however, doesn’t 
increase over-all solvent ratio 
or require additional solvent 
recovery equipment. 

In fatty acid operation, feed- 
stock is mixed with 0.1-0.15% 
additive, contacted with pre- 
cooled acetone and _ quickly 
chilled to desired filtering tem- 
perature. Filter cake is washed 
with recycie acetone from sec- 
ond-stage wash. 

Acetone goes to solvent re- 
covery and filter cake is crystal- 
lized, chilled and filtered in a 
second stage. Fresh acetone is 
used here for washing. Solvent 
makeup requirements (for one- 
or two-stage operation) are 
about 0.03 gal./100 lb. of feed. 

Other processing require- 
ments for a like amount of feed- 
stock at a 2,500-lb./hr. rate: 
Refrigeration (—10 F., NH,)— 
2.7 tons (tallow-acid separa- 
tion), 1.6 tons (lard destearin- 
ization); water at 85 F.—755 
gal. (tallow), 450 gal. (lard); 
electric power—1.5 kwh. (in 
both cases); 25-psig. steam— 
about 14 lb.; 125-psig. steam— 
about 85 lb. 


Boron-Paraffin Shields 
Training Nuclear Reactor 


Boron-impregnated paraffin 
shields Columbia University’s 
new training nuclear reactor. 
Boron contained in paraffin ab- 
sorbs neutrons escaping from 
the reactor. Thus, removable 
paraffin slabs, weighing but 400 
lb., play the role of traditional 
lead or concrete shielding ma- 
terials, at a lower cost. And 
because shielding is relatively 
light, hand-operated cranes may 
remove it and thus permit ac- 
cess to the subcritical pile. 

Reactor consists of 270, 60-in. 
long, 4-in.-sq. bars of nuclear- 
grade graphite, supplied by Na- 
tional Carbon Co. (Chem. Eng. 
Feb. 23, 1959, pp. 114-7). These 
are notched to permit insertion 
of 113 aluminum-clad, uranium- 
oxide fuel elements. A_ pluto- 
nium-beryllium neutron source, 
inserted in the bottom layer of 
graphite, supplies neutrons to 
initiate the fission reaction. 
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Titanium Melter Economizes 
With Low-Cost 


Substantial savings in initial cost 
accounted for the choice of Alcoa® 
Aluminum Bus Conductor for Ore- 
gon Metallurgical’s titanium and re- 
fractory metals melting plant. In 
fact, savings of up to 50 per cent are 
common when you specify bus con- 
ductor of Alcoa Aluminum. With 
Alcoa Aluminum, you buy equiva- 
lent conductivity with only half as 
many pounds of metal. 

Low material cost, low installation 


ne : 
= 



































and maintenance costs plus easy-to- 
make connections are strong reasons 
to use Alcoa Aluminum Bus Con- 
ductor. Immediate delivery of rec- 
tangular shapes in popular sizes is 
available from Alcoa or your Alcoa 
Distributor. For complete infor- 
mation, write for your copy of the 
Alcoa Aluminum Bus Conductor 
Handbook. Aluminum Company of 
America, 2120-G Alcoa Building, 
Pittsburgh 19, Pennsylvania. 
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ALCOA ALUMINUM BUS CONDUCTOR 


Photo above shows Alcoa Aluminum 14” x 9” 
rectangular bus bar installed at the Oregon 
Metallurgical Corporation’s Albany, Oregon, 
melting plant. 


Your Guide to the Best in Aluminum Value 


For Exciting Drama 
Watch “Alcoa Theatre,”’ 
Alternate Mondays, 
NBC-TV, and “Alcoa 
Presents,’ Every 
Tuesday, ABC-TV 


atcoa © 
ALUMINUM 
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PURER materials for the future are coming from Stauffer-Temescal 225-kw. electr 


u 


on-beam production furnace. 


Electron Beams Break Into Production 


Scoring an initial breakthrough in production of 


space-age metals, electron-beam processing rapidly is 


pushing its advantages into broader areas. 


One year ago electron-beam 
processes were a_ laboratory 
curiosity, relegated to the task 
of refining metal samples. To- 
day electron beam furnaces and 
welders are production equip- 
ment. And a dozen companies 
are hard at work exploring more 
commercial possibilities. 

Driving force behind these 
rapid-fire developments is the 
need for pure materials for 
“space age” alloys and other 
special uses. 

Electron-beam melting satis- 
fies this need by harnessing the 
kinetic energy of 10-20-kv. elec- 
trons to heat materials without 
introducing impurities. In most 
equipment, electrons are boiled 


from a heated tungsten filament 
and focused electrostatically on 
the target. 

Heating takes place in a high 
vacuum (better than 10* mm. 
Hg compared with about 10° 
mm. Hg for arc melting) so that 
outgassing takes place to give 
an ingot low in oxygen, nitrogen 
and other interstitials. Also, 
metal impurities more volatile 
than the feedstock tend to va- 
porize during melting, giving 
an added degree of refining. 
> Big Break—Turning point in 
the history of electron-beam 
processing came earlier this 
year when Wah Chang Corp., 
Albany, Ore., purchased a $160,- 
000 furnace from  Stauffer- 


Temescal Co.,* Richmond, Calif. 
This furnace is now being used 
to refine columbium, tantalum, 
zirconium, hafnium, tungsten 
and molybdenum. 
Stauffer-Temescal now is talk- 
ing about making a 1.5 mw. 
furnace which would possibly 
provide an entree to titanium. 
Not long after Wah Chang’s 
purchase, NRC Equipment 
Corp., Newton Highlands, Mass., 
announced it was offering elec- 
tron-beam equipment for sale 
and followed up by selling a 
$60,000 furnace to Oak Ridge. 
Then on March 20, 1959, Al- 


*Formerly Temescal Metallurgical 
Corp. See J. of Metals, Feb. 1959, pp. 
112-117 for furnace details. 
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VITRO URANIUM HANDLES A WIDE VARIETY OF 
URANIUM MINERALS WITH TURBO ON THE JOB 


When VITRO URANIUM COMPANY of Salt Lake 
City embarked on a modernization pro- 
gram, they called on GENERAL AMERICAN 
to assist in the design of the most modern 
mill possible. 

Heart of the plant is the extraction system, 
and here, GENERAL AMERICAN Turbo-Mixers 
proved to be key equipment, in both the 
leaching and liquid extraction sections. 

VITRO URANIUM processes a wide variety of 
uranium minerals which require highly versa- 


Blue Ribbon Mining Award 
TO: TURBO-MIXER DIVISION 


PROGRESS 
THROUGH 
BETTER 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 


tile extraction equipment. GENERAL AMERICAN 
Turbo-Mixers fit this requirement, replacing 
an outmoded phosphate precipitation opera- 
tion. Recoveries of uranium fed into the 
system are “excellent.” 

As a result of VITRO’S million and a half 
dollar modernization program, the 660 ton/day 
mill already has significantly reduced operat- 
ing costs. Further proof that in processing 
as in transportation and storage, it pays to 
plan with GENERAL AMERICAN. 


Write for General 
TURBO-MIXER BULLETIN 
Process Equipment Division 


TURBO-MIXERS 


TURBO-MIXER 





GENERAL AMERICAN 
TRANSPORTATION 
CORPORATION 


135 South LaSaile Street | ames | 
Chicago 90, Illinois * Offices in principal cities 


TECHNOLOGY FROM: MINING WORLD/ 


WORLD MINING 
FOR: Achievement In Equipment 
Development Aiding the 
Technological Advancement 
of the Mining Industry. 
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ELECTRON beam welds metals at Nuclear Metals, Concord, Mass. 


loyd Research Corp., Water- 
town, Mass., held a symposium 
in Boston on_ electron-beam 
processing. More than 60 engi- 
neers and scientists came to 
hear representatives from 13 
organizations present papers. 
>» What Can It Do?—Important 
to engineers is the high purity 
that electron-beam processing 
achieves in metals. Most of the 
columbium now being produced, 
for example, is melted in elec- 
tron-beam furnaces. 

Starting with a sintered co- 
lumbium bar, one pass through 
an electron-beam furnace drops 
initial carbon (300 ppm.) and 
nitrogen (500 ppm.) down to 
less than 30 ppm. Removing 
these interstitials makes the 
metal more ductile and malle- 
able and may have a marked im- 
provement on other properties. 

Of equal importance electron- 
beam furnaces can handle any 
kind of feedstock: powder, 
sponge, sintered bar or pre- 
melted ingot. This permits re- 
cycle of scrap (impossible with 
are melters) which is a prime 
necessity with the rarer metals. 
Too, rate of melting can be read- 
ily controlled, tailoring refining 
to individual ingots. 
> Proof of the Pudding—The 
Stauffer-Temescal furnace can 
produce 200-lb. ingots of colum- 
bium at a 250-lb./hr. rate, taking 
it out of the “laboratory” class. 
This is the largest unit on the 
market. 

Wah Chang plans to use its 
unit in conjunction with, rather 
than as a replacement for, con- 
ventional arc furnaces. Raw 


metal will be first sintered and 
semirefined in the vacuum arc 
furnaces. Then if higher purity 
is required, sintered stock is run 
through electron-beam furnace. 

Reason for this tandem ar- 
rangement is that capacity of 
the arc melter is higher for 
initial sintering and is, there- 
fore, more economical. Violent 
outgassing that may occur on 
the first run in an electron-beam 
furnace puts a heavy strain on 
the vacuum equipment and may 
interfere with electron beam. 

On the other hand, to further 
refine the metal in arc furnaces 
would require many passes. 
Wah Chang feels it has the ideal 
team in the arc-furnace-elec- 
tron-beam combination. 
> What Else Is Happening—At 
the Alloyd symposium,’ many of 
the latest developments in this 
field were outlined by the 60 
participants. 

In Europe, workers use elec- 
tron-beam furnaces to zone re- 
fine metals like molybdenum, 
nickel and vanadium, and alloys 
of tantalum and columbium. 

In this country, Battelle Mem- 
orial Institute reports it is zone 
refining platinum, ruthenium 
and palladium for the Office of 
Naval Research. Most impuri- 
ties in these metals are reduced 
below spectrographic limits with 
electron beams. 

Too, Battelle has been zone 
melting germanium to make 
large single crystals. And 


1Transcript of the symposium pro- 
ceedings may be obtained by writing 
to Alloyd Research Corp., 202 Arsenal 
St., Watertown 72, Mass. 


Alloyd reports it is trying a 
special electron gun for purify- 
ing beryllium for the Air Force. 

At Massachusetts Institute of 
Technology, workers have made 
ceramic-to-molybdenum _ seals 
for miniature electronic compo- 
nents using an electron-beam 
welder. 
>For Titanium—Westinghouse 
says it is investigating electron- 
beam melting for recovery of 
scrap titanium and for upgrad- 
ing off lots. 

General Electric has been us- 
ing electron beams in materials 
research, has made very ductile 
tungsten rods by zone refining. 

Mallory Sharon has been melt- 
ing and refining beryllium, 
boron, titanium carbide and tan- 
talum carbide in its electron- 
beam furnace. 

Bell Laboratories says it has 
zone-refined silicon-28 for use 
in masers. 
>Equipment Available — High 
Vacuum Equipment Corp., 
Hingham, Mass., is marketing 
an electron-beam welder and 
says it has achieved good re- 
sults welding molybdenum to 
tungsten and beryllium. 

Stauffer-Temescal, in addi- 
tion to its production model 
furnace, also offers’ three 
smaller furnaces and a welding 
machine. 

Air Reduction Co. recently 
announced that it is marketing 
a welder that would be custom- 
built for specific applications. 

NRC Equipment Corp., as 
mentioned before, also markets 
a furnace and a welder. 

Alloyd Corp., sponsor of the 
symposium, announces that it 
has under construction a flex- 
ible electron-beam facility that 
will drip-melt, weld and zone- 
refine, all in a single unit. This 
facility will be used primarily 
for laboratory investigations. 
>Some Dissenting Voices— 
Amid the heady enthusiasm 
being aroused by this new tool, 
notes of caution are sounded by 
two companies in the metals 
field. 

Du Pont and Union Carbide 
Metals, both columbium pro- 
ducers, say that they like the 
results achieved with electron- 
beam melting. But both say they 
have developed cheaper ways for 
obtaining the same _ results— 
without revealing how they do it. 
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RICH INSTANT COFFEE IS SWENSON "ENGI NEERED" 


Swenson engineers working with leading coffee 
roasters have developed spray drying equip- 
ment which produces the finest quality 
instant coffee. The many Swenson Soluble 
Coffee Dryers in use today are proving that 
flavor—laden instant coffee is profit—laden 
too. TO capitalize on 4 wealth of experience 
in equipment for the food and other process 
industries, call on Swenson Evaporator 
Company. 


FREE BULLETIN... for more infor- 
mation on Swenson Spray Dryers, 
write for Bulletin SW 401 today. 
SWENSON EVAPORATOR COMPANY , 
15669 Lathrop Avenue, 

Harvey, Illinois. 
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Novel Process Tools Win First Job 


A new type of semicontinuous ion exchanger 


and an electrodialyzer team up to shorten process for converting 


uranium ore concentrates to metal. 


Venturing into the uranium 
business, Japan’s government is 
proving out a new wet process 
route from U,O, to UF, that is 
shorter and simpler than pres- 
ent U. S. processes, requires 
less capital investment per unit 
output. 

Operating on a semiworks 
scale since early spring at gov- 
ernment owned Atomic Fuels 
Corp., Tokai-Mura, Japan, proc- 
ess has attained initial success. 
According to U.S. process engi- 
neer William Nixon, just re- 
turned from startup activities, 
high purity slugs of uranium 
metal were produced from proc- 
ess’s green salt (UF,). 

Credit for this achievement is 
shared by Atomic Fuels with 
Nixon’s firm of Weinrich & 
Assoc., Washington, D. C., 
which was responsible for de- 
sign based on Oak Ridge Na- 


tional Laboratory Excer proc- 
ess. Construction was handled 
by Chiyoda Chemical Engineer- 
ing & Construction Co., Ltd., 
under subcontract to Assano 
Bussan Co. of Toyko. 
> Novel Equipment—Keys to 
simplicity of process are novel 
units of process equipment used 
commercially for the first time. 
To purify the uranium, Atomic 
Fuels uses a Higgins contac- 
tor. Developed by ORNL, this 
semicontinuous ion-exchanger 
was supplied by Chemical Sepa- 
rations Corp. of Oak Ridge, 
Tenn., and Illinois Water Treat- 
ment Co. of Rockford, Ill. (Chem. 
Eng., July 1957, pp. 184-188). 
Reduction of uranium to tetra- 
valent salt prior to precipitation 
is carried out in electrolytic re- 
ducer developed by joint efforts 
of ORNL and Ionics, Inc., Cam- 
bridge, Mass. 


> Contactor Simplifies — Hig- 
gins ion-exchange contactor 
plays the same purification role 
as the multistage solvent extrac- 
tion used to purify U,0, (yellow 
cake) concentrate in U.S. proc- 
esses now operating. 

Pure urany] chloride solution, 
produced by the Higgins con- 
tactor, requires little more in- 
process purification; impurity 
content falls in the parts-per- 
million range. Thus, Atomic 
Fuels may skip crystallization 
and calcination steps and feed 
uranyl chloride solution direct 
to its electrolytic reducer, with- 
out pretreatment. 

The Higgins contactor’s sin- 
gle ion-exchange assembly takes 
up only 15 sq. ft. of floor space, 
much less than needed for bulky 
solvent extraction and stripping 
vessels. And automatic opera- 
tion of valves facilitates contin- 
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po tternmete nr BOMSER 
INLINE ELECTRONIC TURBINE TYPE METERS 


CAPACITIES FROM 0.1 GPM TO 40,000 GPM 


PICKUP COIL ALNICO MAGNET 








FLOATING 
ROTOR 


NO THRUST 
BEARINGS 


the world’s 


SIMPLEST 


accurate meters 





An Alnico magnet in the turbine rotor gen- 115 =i 
erates electric current directly proportional 0 ~ og 
to the flow rate in the pipe. This activates 

readout or control equipment located at or 

remote from the Pottermeter unit. 


PROVIDES BASIC INSTRUMENTATION 
FOR ANY AUTOMATION SYSTEM 


Operating by gravity or pump pressure, 
Pottermeters are available in all pipe sizes. 
Electronic totalizers, recorders or controllers STORAGE SOLENOID 
meet any need for automated liquid process TANK ae: 
or transfer operations. Potter-Bowser sales 
engineers in principal cities confer promptly 
with systems or plant engineers to detail 

availabilities and application data. TANK FILLING OR BATCHING arte 

















POTTERMETER 








‘accuracy. 
Capacities: 6 GPH to 280 GPM 


‘Potters jowser Division Bowser, rt ic. Fort Wayne, Indians. 
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purification of UO.C1l, 
Higgins column. 


INITIAL 
takes place in 


uous operation with minimum 
manpower. 

» Reducer Cuts Steps—With its 
new electrolytic reducer, Atomic 
Fuels avoids difficult fluid-bed 
reduction and HF-gas_ hydro- 
fluorination steps that are used 
in the U.S. (Chem. Eng., March 
23, 1959, pp. 147-150). 

Taking uranyl] chloride (UO.- 
Cl,) directly from the Higgins 
column, the electrolytic cell pro- 
duces uranium tetrachloride 
(UCL). Then aqueous HF pre- 
cipitates green salt (UF,) di- 
rectly from cell liquor. 
PStart on Yellow—Atomic 
Fuels’ process starts by digest- 
ing African yellow cake with 
dilute HC] (5%) to form uranyl 
chloride solution. Oxidizing 
agent, sodium chlorite, added to 
the two rubber-lined, agitated, 
200-gal. digester vessels, as- 
sures complete dissolution of 
uranium in the hexavalent state. 

After dissolution, continuous 
evaporator-distillation column 
concentrates digestion liquor to 
250 g./l. uranium content, dis- 
charging HCl-free water vapor 
overhead. Concentrated liquor 
feeds directly to the Higgins 
ion-exchange contactor. 


> Load Resin—Contactor con- 
sists of a 25-ft. high loop of 7.5- 
in. rubber-lined iron pipe equip- 
ped with fittings to facilitate 
resin-bed pulsing and ion ex- 
change in a two-phase cycle. 

Feed liquor flows into the bot- 
tom of the left leg during 
the 2-3-min. solution-pumping 
phase. Flowing counterclock- 
wise around the bottom of the 
loop, liquor gives up uranyl 
chloride to the ion exchange 
resin. 
> Wash and Elute—At the same 
time that feed is flowing 
through bottom of loop, wash 
and eluting solutions are flow- 
ing through loaded resin which 
has been pulsed up left leg of 
loop. 

Hydrochloric acid wash solu- 
tion enters middle of left leg 
flowing downward to join feed. 
Mixture of impurity-laden acid 
and barren acid feed liquor dis- 
charges out bottom of right leg 
to a distillation column which 
purifies acid for recycle to di- 
gesters. 

Water eluent flows into the 
top of the left leg. Raising the 
pH of the resin, it picks up 
uranyl chloride from the resin 
and carries it out the product 
outlet in the middle of the left 
leg. 
> Pulse Resin—At the end of the 
solution-pumping phase, valves 
automatically cut off flow of 
feed, wash, eluent, product and 


waste streams. Then, pulse 
pump on right leg of loop shifts 
the resin bed 3-4 in. clockwise, 
or up the left leg. 

This takes only 5-10 sec., or 
2.6-5.2% of the total cycle time. 
Valves, then opened, again per- 
mit streams to flow to and from 
loop. 

Slippage outlet in the right 
leg prevents loss of uranium- 
bearing liquor out the waste 
outlet. Slippage consists of 
liquor displaced with the resin 
bed during pulse or transitional 
phase of cycle. 

Monitored by conductivity 
probe just above the waste out- 
let, slippage passes through a 
cation-exchange column for re- 
moval of trace uranium values 
before discharging to waste. 
Cation bed eluent returns uran- 
ium values to feed stream enter- 
ing contactor. 
> Reduce Electrolytically—Pu- 
rified uranyl chloride solution 
(50-100 g./1. U) from contactor 
flows directly to the cathode 
chamber of electrolytic reducer, 
a filter-press type bank of 12 
diaphragm cells. 

In anode chamber of each cell, 
sulfuric acid electrolyzes_ re- 
leasing hydrogen ion and free 
oxygen. Hydrogen ion migrates 
through the cell’s dialysis mem- 
brane to the cathode chamber. 

At the cathode, uranyl ion de- 
composes to form’ reduced 
uranic ion (U“) and oxygen ion 


FINAL purification by electrolysis cell (right) converts UO,Cl, to UCIl,. 
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THE TURNING POINT OF QUALITY 


¥ 


controlled during production, .. . » not after. 


In the flow of any process there is at least 
one point at which small differences in propor- 
tions make a big difference in quality. The error 
or impurity usually can be traced back... but 
how much better to trap it before the process is 
complete! 

Now...withtheTechnicon® AutoAnalyzer® 
you can enjoy continuous quality control during 
production. 

The AutoAnalyzer conducts continuous 
automatic wet chemistry determinations with a 
precision of +1%...without attendance. Almost 

‘ anything that flows through a process may be 
analyzed automatically, as proved by hundreds 
of methodologies already adopted. Feedback 
loops for automatic control are now completely 
feasible. 

A brochure tells all...and if you'll tell us 
your particular needs, we'll include pertinent 
application data. Write today...right now! 


TECHNICON CONTROLS, inc. 
CHAUNCEY, NEW YORK 


TECHNICON® 


automates wet chemistry 
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which rexcts with migrant 
hydrogen ion to form water. 
Uranic ion joins with freed 
chloride ion to form uranium 
tetrachloride. Membrane pre- 
vents flow of corrosive chloride 
to anode chamber. 

> Final Steps—Uranium tetra- 
chloride solution from electro- 
lytic cells is treated with aque- 
ous HF to precipitate green salt. 
After filtration and drying, 
green salt is dehydrated at 830 
F. in nickel-lined electric furn- 
ace. 


Reduction of green salt with 
magnesium in bomb produces 
uranium metal which receives 
final purification by vacuum re- 
melting. 


Polycarbonates Moving 
Into Commercial Plants 


Next month General Electric 
is scheduled to break ground for 
a multimillion dollar polycarbo- 
nate plant near Mount Vernon, 





Twin electrostatic precipitat- 
ors recently. installed at the 
Cleveland plant of U. S. Steel’s 
American Steel & Wire Div. 
have boosted product quality of 
naphthalene’ produced there. 
Units remove 96% or more of 





Electrostatic Precipitators Detar Coke-Oven Gas 


particulate matter from a total 
of 29,900 cfm. of coke-oven gas. 
Designed and built by Metal 
Products Div. of Koppers Co., 
precipitators are equipped con- 
trolled-corona discharge  elec- 
trodes. 








Ind., on the Ohio River. Though 
not to be pinned down on capac- 
ity figures, GE hints at produc- 
tion of at least 5 million Ib./yr. 
New unit is designed for rapid 
expansion, with a possible output 
of 25 million lb./yr. as markets 
develop. 

This development follows not 
too many weeks after an an- 
nouncement by Germany’s Far- 
benfabriken Bayer that it had 
started production of a polycar- 
bonate tradenamed Makrolon 
(including a film, Makrofol). 
Monomeric unit of Makrolon, 
Bayer reveals, is the carbonate 
of bis-phenol A (for structural 
formula of this unit, see Chem. 
Eng., May 1957, p. 144). 

GE plans to have its plant in 
iarge-scale production by the 
third quarter of 1960, and, like 
Bayer, will use bis-phenol A and 
phosgene as chief raw materials. 
When the plant is in full opera- 
tion, GE hopes to lower the price 
of its resin (tradenamed Lexan) 
from $2.50/lb. to $1.25/lb. First 
Lexan market will be molding 
compounds, but already in devel- 
opment stages are polycarbonate 
elastomers, films and fibers. 

Bayer’s Makrolon now comes 
in two forms, one for injection 
molding and the other for extru- 
sion processing. And Bayer is 
now marketing its Makrofol film 
(20-200 microns thick) made 
from Makrolon by slot extrusion 
or casting from solution. 


NEWS BRIEFS 


Rocket engine: Aerojet-Gen- 
eral Corp. recently announced 
plans for a solid-fuel rocket 
engine capable of generating 1 
million lb. of thrust for satel- 
lites and space exploration 
projects. Aerojet will spend 
$250,000 on a feasibility study 
at its Sacramento, Calif., solid 
propellant plant. 


High-temperature plastics: 
Soviet “Institute for Plastic 
Masses” has developed fur- 
fural-based resins which stand 
up well under temperatures of 
—60 to 360 C., according to a 
Rumanian technical magazine. 
These resins have withstood 
temperatures of 2,000 C. for a 
short time, the magazine adds. 
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AMERICA'S 
PROGRESS 
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At Allied Chemical, the heads and hands of 


> many men work toward a single objective: 


—to make and deliver chemical products 


, that are even better than well-informed 


buyers expect them to be. 

For specifications and local offices, see 
our insert in Chemical Materials Catalog, 
pages 435-442 and in Chemical Week 


. Buyers Guide, pages 35-42. 
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DEVELOPMENTS ... 


CHEMICAL ECONOMICS someo sro. 1, caxmon_ 











POLYSTYRENE plant of Monsanto-Boussois at Wingles, France, is going through another round of expansion. 


Make Chemicals Abroad? Watch Your Step 


There’s profit overseas for the taking. 


But chemical processors had better steer clear of booby traps 


all along the way. 


E. B. Seaton, Director of Overseas Development, Monsanto Chemical Co., St. Louis, Mo. 


Why does anyone contemplate 
overseas chemical manufacture? 
To make money, obviously. For 
there can be profit in moving 
abroad, through licensing know- 
how (technical, commercial, fi- 
nancial, management), estab- 
lishing foreign plants, creating 
outlets for raw materials and 


securing raw materials for use. 

But all is not clear sailing in 
overseas licensing and manufac- 
ture, despite <ll the general con- 
versation about opportunities. 
Too often the pitfalls are not 
mentioned, or are simply glossed 
over. Pitfalls may in many ways 
outweigh potentials. 


> First Principles—So in trying 
to make money overseas, let’s 
keep some principles in mind: 

Overseas chemical manufac- 
ture must compete for capital 
with domestic demands. It must 
earn at least equivalent returns 
—and generally more. 

Overseas manufacture should 
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A TECHNICAL MEMO FROM THE QUAKER OATS COMPANY ON 


Q0° FURFURAL FOR NEW PRODUCT OR NEW PROCESS DEVELOPMENT 





If you are interested in product development or process improvement, take a look at QC furfural. 





FLUID PROPERTIES 


Viseoaity, Gps. at. 25 ©. o50s's cares obs. xe 1.49 

BST Os eis vicce's ctnere 
Surface tension, dynes/cm. at 30.0°C. ... 
Vapor diffusion coefficient, cm*/sec. 


IDEAS TO INVESTIGATE 


Want to start something new? Less than a “bit” 
will buy you a pound of this chemical in tank car 
lots and offer a mighty convenient starting point 
for synthesis of many intermediates. Reaction en- 


vironments determine the nature of the end prod- 
ucts—either ring types or open chain compounds 
are yours. 

In an entirely different vein—furfural is a really 
useful tool for separating mixtures. Solvent sep- 
aration of metal derivatives is rather readily 
achieved with this organic. Preliminary studies 
made on zinc salts and on rare-earths metals, 
invite a broader look into other metal recovery 
problems, generally. 


MORE IDEAS 


Solvent action on phenolic resin and surface wet- 
ting effects on minerals have led directly to use 
of furfural in abrasive wheels, discs and papers, 
also brake linings and other resin bonded articles, 


GENERAL PHYSICAL PROPERTIES 


Boiling point (at 760 mm), °C. ......... 161.7 
Peweeie POs Ge cis iv veae cc aeoesne —36.5 
Refractive index (n 20/D) 
Specific gravity, 20/20 
Solubility in 

water (wt. % at 20°C.) 

alcohol; ether 


THERMODYNAMIC PROPERTIES 
Heat of vaporization, AHy433 , kceal./mole . 10.22 
Thermal conductivity, B.T.U./(hr.) 

(aq. &.) ("F./ft.) at 100°F.. 0.0000 0.1525 


And if you are interested in a recoverable solvent 
for reuse, furfural’s stability will serve you, as 
it does others, even at temperatures as high 
as 450°F. 


THE BIG IDEA 


You can’t do everything with furfural—it won’t 
replace the coffee break—but you can use it a lot 
of ways. Take 10 minutes and exchange ideas 
about it with your colleagues. You'll find your 
exchange has proved profitable. We'll help mat- 
ters along by sending our Bulletin on Physical 
Data on Furfural, if you'll ask for it. 


For your copy of Bulletin 203-A, 
write to any one of the offices 
listed below, 


The Quaker Oals (Ompany 


CHEMICALS DIVISION 


The 
Quaker Qals 
(Company 335U The Merchandise Mart, 
“+ Chicago 54, Illinois 


Room 535U, 120 Wall St., 
New York 5, N. Y. 


Room 435U, 48 S.E. Hawthorne Blvd., 


Portland 14, Oregon 
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In the United Kingdom: 

Imperial Chemical Industries, Ltd., London, England 

In Europe: 

Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. D rk 

In Australia: 

Swift & Company, Ltd., Sydney 

In Japan: 

F. K tsu & Company, Ltd., Tokyo 











ECONOMICS . 


be evaluated not only in terms 
of profitability but in terms of 
basic political, social and eco- 
nomic factors in the foreign 
country. 

Overseas chemical manufac- 
ture must be completely accepted 
in the local economy, particularly 
in the light of government and 
public relations. You must have 
social responsibility in the coun- 
try and proper personnel rela- 
tions. Overseas manufacture 
must, if at all possible, contrib- 
ute more to the over-all economy 
than is contributed by the estab- 
lished local industry. 

Overseas manufacture should 
supply a product for which there 
is a basic need, one that will 
benefit the whole economy. And 
it should employ a process suit- 
able to that economy. 
> License or Build?—With 
these conditions in mind, how do 
we get into overseas operations? 


You can license your know-how 
or build a plant to use it. 

A licensing agreement can be 
a straightforward arrangement 
to make know-how available for 
cash and/or royalties. Although 
generally made company to com- 
pany, these arrangements usu- 
ally require foreign government 
approval—which may not always 
be automatic. 

You can set up production 
facilities abroad—in which you 
have full or partial equity—with 
cash, loans in local currency, raw 
materials in exchange for local 
currency, or with know-how and 
patents in trade for the equity. 
(Monsanto has exchanged know- 
how for as much as 50% equity 
and as little as 2% equity.) 
> Where’s the Payoff?—Now 
we’ve observed the precautions 
and taken the necessary steps. 
How does overseas activity pay 


Pros and Cons of Overseas Participation 


How You Can Win 
Make a profit. 


ucts—by making the products in the 
market. 


home company by setting up a 


“captive market.” 


Collect royalties and/or cash for know- 


Customers 


How You Can Lose 
Your investment may be expropriated. 
Treaties may hamper crediting of taxes 
paid overseas. Currency shortages may 
tie up dividends. 


may discriminate against 
your product because it’s produced in 
a foreign-owned plant. 


Import controls, short foreign exchange 
may block sale of exports from home 
company. 


Home-government quotas may restrict 
imports. 


Your know-how may be used to make 
and export products which compete with 
you for home markets. Inflation may 
dissipate your rewards. Unless you pro- 
vide continuous know-how, your licensee 
may be unable to return a profit. 


You can participate in mar- 
kets not otherwise available be- 
cause of import and currency re- 
strictions, or tariff barriers. 
Local manufacturing usually 
provides a larger market than 
could be obtained by export 
alone. Convenience of buying 
locally, in local currency, with- 
out red tape and need for cur- 
rency deposits, stimulates local 
demand for your product. 

You can tap additional mar- 
kets by exporting from your 
overseas plant. A product made 
in country A, having special 
trade relations with country or 
area B, can often be exported 
preferentially to country B. 

You can provide an outlet for 
raw materials of the parent com- 
pany. Until overseas manufac- 
turing volume is sufficient to 
justify local manufacture of 
necessary raw materials, they 
may have to be imported. You 
are a logical supplier. Overseas 
manufacture furnishes a captive 
market. 

You can secure raw materials 
needed by the parent company. 
Although more typical of extrac- 
tive industries, this situation can 
be important in chemicals, too. 

You can get payment for serv- 
ices rendered—a “skill” fee. This 
“skill” can include production 
methods, management _ tech- 
niques, sales organization, dis- 
tribution methods, etc. 
> Licensing Pitfalls—Now some 
precautions to keep you from 
getting burned in a licensing 
agreement: 

Make sure you and your part- 
ner or partners have a common 
meeting of minds on exactly 
what is intended. There can be 
a language  barrier—absolute 
fluency in a foreign language is 
not easy to find. Sometimes dif- 
ferences can come up five years 
or more later on what the basic 
interpretation of the field of 
agreement should be. 

Consider inflation when estab- 
lishing royalty rates. Sometimes 
it’s better to tie royalty rate to 
selling price, sometimes to out- 
put. Take into account the al- 
ternatives: cash payment or 
running royalty. Keep in mind 
the effect of discounted cash flow 
in establishing the total return 
expected for your know-how. 

Think seriously about provid- 
ing continuous know-how. With- 
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Now you can predict service life because Byers PVC Pipe Engineering brings a factual approach to piping system design 


FACT: 


In sulfuric acid 
Byers PVC Pipe can 
out-perform stainless 
at 1/5 the cost 


Stainless steel pipe often fails where Byers PVC Pipe 

doesn’t. 
Typical are sulfuric acid applications. Here, Byers PVC 

Pipe will not only out-perform stainless in terms of corrosion 

resistance — it also costs less. Only 1/5 the cost of stainless. 

That’s why specification of Byers PVC Pipe makes such 

solid sense in this service. 
The versatility of Byers PVC Pipe makes it ideal for many 

other corrosive services where metal pipe is either unsatis- 

factory or quite costly. Here are a few: acid fume vent piping, 

acid reactor blowoff lines, drain and sewer lines, and process 

lines handling acids, alkalies, oxidizing agents, alcohols, 

brines, plating solutions, slurries, and many other fiuids. Byers PVC Pipe is available in sizes 4" through 6”, 
Where product purity is important, Byers PVC Pipe is _ in schedules 40, 80 and 120. 

especially suitable. It will not contaminate. Type |— compounded of pure PVC resin for normal 
A talk with a trained Byers field service representative na <n ss mrt oe Sr ae 

can cut your corrosion bills, save you money. No obligation, 6, added = modifier fer hi gh anes cameliaine ta 

ever. A. M. Byers Company, Clark Building, Pittsburgh mechanically punishing applications. 

22, Pennsylvania. 


‘2. BYERS PVC PIPE 


ALSO SHEET AND ROD STOCK 


Write our Engineering 
Service Department 
for copy of new 32- 
page illustrated cata- 
log on Byers PVC Pipe. 





ECONOMICS . . . 


out a flow of knowledge the 
licensee’s operations may bog 
down and produce no royalties. 

Check local tax regulations on 
royalties. 

Remember that once you 
license your know-how to a 
foreign company, the product 
may be exported to your own 
country to compete against you. 
> Manufacturing Pitfalls — 
What you should look out for in 
setting up an overseas plant: 

There may be local discrimina- 
tion against your products be- 
cause they are turned out by a 
foreign-owned concern. Thus 
100% equity in an overseas op- 
eration—while it provides com- 
plete freedom to management— 
can be a special disadvantage. 
You can get around this some- 
what by setting up something 
less than 100% equity ownership 
(you may have to). 

But having a partner is like 
getting married—you must be 
prepared to share, and recognize 
the honeymoon may not last for- 
ever. Sometimes one partner 
may wish to expand while the 
other is opposed to this. Or there 
may be different objectives in 
setting prices; in certain regions 
it’s a general practice to keep 
prices high and production down 
—even though lower charges 
might expand the market. 

You should agree on dividend 
policy; in some countries it’s 
customary to borrow, if neces- 
sary, to pay dividends even 
though not earned. 

Know the commercial codes in 
a foreign country in order to 
understand, for example, the 
rights of a minority interest. 
Sometimes a 25-30% ownership 
has equal vote with the majority 
shareowner. 

Review tax treaties existing 
between the U.S. and a foreign 
country. Study regulations con- 
cerning crediting of taxes paid 
overseas, or exchange of know- 
how for equity. 
>Can You Collect Profits?— 
Know the local government’s 
regulations on repartition of 
dividends and equity. It may be 
impossible to transmit your divi- 
dends from a foreign company 
which earned a good profit. 

One company was unable to 
recoup substantial dividends be- 
cause it could not convert the 
foreign currency into dollars. So 


it used its foreign cash to pro- 
duce a movie locally, which it 
sent to the U.S. for showing. 
Profits from the movie (in dol- 
lars, of course) were, in effect, 
profit from overseas operation. 

Figure the odds of having your 
overseas investment expropri- 
ated. In some foreign countries 
the risk is large. 

Try to hedge, if you can, 
against effects of inflation—but 
don’t outfox yourself. In Argen- 
tina, raw materials were im- 
ported two years ago at an ex- 
change rate of 7.5 pesos to the 
dollar; equipment was brought 
in at 14 pesos to the dollar. Now 
the free exchange rate for most 
imports is over 70 pesos. 

Unfortunately, products made 
from imported raw materials 
haven’t kept pace with the peso’s 
decline in Argentina. 

A North American company, 


on the other hand, made a major 


investment in Brazil, basing its 
capital appropriation on the ex- 
pectation that the cruzeiro would 
devalue from 70 to 120-130 to the 
dollar. But the cruzeiro held 
steady during construction and 
an additional $1.5 million had to 
be shelled out to see the building 
through. 

Interest rates, incidentally, are 
high in many foreign countries 
—14% is often a standard rate 
and 36% is not unknown—a sign 
of inflation as well as tight 
money. Look on at least a por- 
tion of the high interest rate as 
“insurance” against inflation. 
>Imports Cutoff — Another 
overseas pitfall: import controls 
—they may cut off your raw ma- 
terial supplies. If the raw ma- 
terial available locally is not ex- 
actly suited to your needs, you 
may find yourself in a real bind. 

Import controls—and _short- 
age of foreign exchange—may 
also seal off the “captive mar- 
ket” for your U.S.-produced raw 
materials. 

And sooner or later, import 
controls or no import controls, 
manufacture of the raw material 
will be carried out—if you don’t 
do it some one else will—in the 
foreign country, cutting off the 
market to export. 

Now suppose you wish to im- 
port some of the materials you’re 
producing overseas; they may be 
good raw materials for domestic 
operations. U.S. government 


regulations—like the manda- 
tory petroleum quotas presently 
in effect—may restrict the im- 
port .of these advantageous ma- 
terials. 

Can these pitfalls be avoided? 

They are being avoided. But only 
through recognition that over- 
seas chemical business is a com- 
plex operation, that only strong 
organization can meet the chal- 
lenge. Halfway measures are not 
enough in today’s world. 
E. B. SEATON, a chemical engineer, 
has a busy time tending to Mon- 
santo’s interests in 14 companies in 
12 foreign countries. This article 
evolved from a talk he gave last 
year at a Montreal meeting of the 
Chemical Institute of Canada. 





Chemical Consumption 
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Consumption by Industries 


Coal products 
Explosives 

Fertilizer 

Glass 

lron & steel 

Leather 

Paint & varnish 
Petroleum refining .... 
Plastics 

Pulp & paper 


Textiles 


Total 316 314 
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DOES THE WORK 
OF 2 VALVES! 


vides Double-Block & Bleed in Most Services 


b's the valve you've been waiting for—Stockham’s new Wedgeplug* 
5eal.'’ It not only solves all your leakage problems for good without 
cation—but also does the work of 2 valves or a line blind. That's 


economy! 
he two Teflon* ‘‘O"’ rings in the plug do the trick—give constant 


r-tight shut-off on both the upstream and downstream seats. And 
O-Seal"’ is non-lubricated—cuts maintenance costs from now on! 


Because of the double pressure-sealing effect of the 4 a 
“O" rings, the upstream seats as well as the down- — 
stream seats of this new valve hold ‘‘bubble-tight’’ ali 


against !ine pressure. me imag 
The plug in the bottom boss can be pulled to provide | L-TAL : 

the tell-tale bleed. In extensive field and laboratory ™ ELL-TALE BLEED 

tests, this valve held bottle-tight on the upstream as 

well as the downstream seats when the bottom plug RECOMMENDED USAGES 

was removed. There is absolutely no mixing of pro- Stockham's new ‘'O-Seal" is recommended for all general 

ducts in manifolds. services—alr, gas, water, steam, propane, hydrocarbons, 
etc., as well as for hard-to-hold services. Recommended for 


Thus the “O-Seal" can do the job of two ordinary f i e 
valves or a line blind in most services. temperatures from minus 300° F to plus 400° F and not 


Your Stockham representative will advise you about exceeding 720 psi. 
prekegeniy ome torah spunea neniaaaliaacratet Available in carbon and alloy steels, 2”- 12” sizes, 150 and 
300 Ib. pressures. Three port openings—40%, 70%, full 
round-wrench, handwheel, gear, and motor operated. 


HER OUTSTANDING ADVANTAGES — Non-Lubricated —no costly maintenance necessary + Absolute 
t-off that remains permanently “bubble tight" »+ Quick, easy operation—won't stick—ever « Double Seating for Double Safety— “Patented 
at provides shut-off in case fire burns out ‘O" rings » No Product Contamination -Protected S #Tetlon: Dupont Trademark 
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Acrylics Ply Industrial Paint Market: 


... With Water-Based Enamel 


New Water-Based 


Baked Film Properties 


Conventional 
Alkyd-Melamine 





Pigment / binder 
Jo Solids. . 
Tukon hardness 
Gloss (60°) 
Knife adhesion 
Impact 
Flexibility 


Acrylics are now making a 
bid for the industrial coatings 
market. About the only one of 
the paint industry’s major mar- 
kets they haven’t already tap- 
ped, it requires glossy, hard- 
wearing coatings for metals. 
Currently representing $600 
million or so in annual sales, 
the market has gone pretty 
largely to solvent-based coat- 
ings in recent years. 

But a few paint manufac- 
turers have started to come out 
with solvent-based acrylic for- 
mulations said to bake dry to 


OK... cccces ececece 


50/50 

55 

14 

80 

Fair-good 

Fails 20-in. Ib. 
Very fine cracks 


films superior in gloss and 
chemical resistance to the best 
of their alkyd competitors. The 
new formulations are equipped 
with cross-linking agents which 
help to endow the thermoplastic 
acrylic polymer with thermo- 
setting characteristics (Chem. 
Eng., May 19, 1958, p. 62). Now 
Rohm & Haas has introduced a 
thermosetting acrylic binder 
called Acryloid AT-50 to permit 
still greater improvement. 

More unusual, the company is 
introducing an aqueous emulsion 
of an acrylic polymer, Rhoplex 


... With Improved Thermoset 


Baked Film Properties 


New Thermoset 
Via New Vehicle 


Competitive Acrylic 
Thermoset 





Initial solids 

Tukon hardness 

Knife adhesion 

Gloss, Photovolt 

Flexibility... . 

ASTM Blister ratings 

200 hr., 1% Tide, 165 F. 

Unprimed Bonderite 
Primed Bonderite 


Acryloid AT-50, the new ther- 
mosetting acrylic polymer in or- 
ganic solvent, cures at standard 


Excellent 
85 
No cracking 


baking temperatures to  ex- 
tremely hard, glossy films. 
They’re said to possess superior 


AC-200, for use in top coats anu 
primers for appliances, autos, 
other applications for which 
baking finishes are utilized. 

Water-based coatings are a 
rarity in the industrial field, par- 
ticularly as top coats. Excep- 
tions: There has been some use 
of water-based latices as prim- 
ers; Reichhold and American 
Cyanamid sell water-thinnable 
alkyd bases. 

The new R & H product con- 
verts on baking to hard, glossy 
films possessing exceptional 
water, chemical, and humidity 
resistance, adhesion and impact 
resistance. In addition, it has 
the properties characteristic of 
the acrylic polymers, particularly 
excellent color and color reten- 
tion, stability and durability. 

The table above favorably com- 
pares a white enamel formula- 
tion made with Rhoplex AC-200 
with conventional white alkyd 
enamel after a 30-min., 300 F. 
bake on unprimed cold roll steel. 


resistance to soap, detergents 
and straining. By virture of its 
high degree of cross-linking, 
films develop excellent solvent re- 
sistance, resistance to printing 
and to deformation at elevated 
temperatures. 

Application properties of a 
white enamel formulation con- 
taining AT-50 are compared 
above with those of one of the 
commercial thermosetting acrylic 
enamels. Laboratory tests show 
even more marked advantages 
over premium alkyd baking en- 
amels. 

Its compatibility with a wide 
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New MHI Sodium Borohydride SWS* 
lowest cost borohydride available 


* SWS =Stabilized Water Solution! 

A new low cost form of sodium borohydride is now available in 
large commercial quantities from Metal Hydrides Incorporated. 
In this new form, the contained sodium borohydride is priced at 
less than half that of the pure material. MHI Sodium Boro- 
hydride-SWS is a stable, aqueous caustic solution of sodium 
borohydride. The sodium borohydride content is about 12 weight 
per cent. This should be good news for chemical processes 
waiting for a lower cost borohydride product. 

MHI Sodium Borohydride-SWS is an effective agent for the 
reduction of carbonyl groups to alcohols. With most alde- 
hydes and all ketones tested, good yields of alcohols resulted. 
The reduction reaction of aldehydes takes place faster than 


condensation or polymerization reactions which might be ex- 
pected in the presence of strong caustic. This means that MHI 
Sodium Borohydride-SWS can be used to clean up small amounts 
of carbonyl and peroxides in organic products. 

MHI Borohydride-SWS will also react with many inorganic 
ions, as does the pure borohydride, without interference from 
the caustic. 

Other suggested uses for MHI Sodium Borohydride-SWS in- 
clude foaming plastics and silicates; bleaching and stabilizing 
wood pulps; and treating natural and synthetic textiles. 

Easy and safe to handle and use in standard equipment, new 
MHI Sodium Borohydride-SWS merits your attention. Write for 
complete information and order your trial quantities now! 


CHEMICAL HYDRIDES DIVISION 


Metal Hydrides Incorporated 


PIONEERS IN HYOROGEN COMPOUNDS 
713W CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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CHEMICALS ... 


range of film-formers provides 
considerable latitute in formula- 
tion. Particularly interesting 
properties are obtained with 
combinations with epoxy resins. 

The vehicle is expected to be 
of special interest in finishes for 
appliances, metal furniture, hos- 
pital equipment, stoves, drums, 
and in metal decorating applica- 
tions where top performance is 
desired. Other fields of potential 
interest include paper coatings, 
viny] plastisols and organosols.— 
Rehm & Haas Co., Washington 
Sq., Philadelphia. 96A 


Fatty Amines 


Based on tall oil, they show 
promise in processing 
chemicals, ores. 


Three new fatty amines are 
expected to find application in 
ore flotation, as reagents for 
chemical processing, and in the 
preparation of asphalt emul- 
sions for paving roads. Other 
potential fields of application 
include synthetic resins, print- 
ing inks, protective coatings, 
and floor coverings. 

One product, Delamin P, re- 
sults from processing the fatty 
acid portion of tall oil. Another, 
Delamin PD, is the high-purity 
distilled form, while the third 
new amine, Delamin X is a 
mixed resin-fatty amine corre- 
sponding to the processing of 
whole tall oil. 

Development work in the com- 
pany’s flotation laboratories has 
shown that Delamin X has ex- 
cellent potentialities in the flo- 
tation of phosphate ore. Dela- 
min X offers economies over 
presently used reagents, and is 
now being evaluated by the 
leading producers of phosphate 
fertilizers—Hercules Powder 
Co., Wilmington, Del. 98A 


Grease 


Boasts long life, heat sta- 
bility, quick set. 


Witco Chemical has _ been 
granted U. S. Patent 2,859,179 
covering a grease composed of 
lubricating oil and, as thicken- 


ing agent, a metallic soap (pre- 
ferably aluminum) of which the 
fatty acid portion is a mixture 
of monocarboxylic and sebacic 
acids. 

In testing-machine perform- 
ance, grease produced accord- 
ing to this patent shows no sub- 
stantial breakdown below 
100,000 strokes, as compared 
with the usual performance fig- 
ure of 5,000. In addition, it sets 
more quickly and remains stable 
at higher temperature. 

Other advantages’ include 
lower soap-content  require- 
ments and greater stiffness 
without deterioration of grease 
structure. 

The sebacic acid content of 
the metallic soap component 
may normally vary from 5-20%. 
The amount of soap used de- 
pends on the grease stiffness 
required, but a 6% concentra- 
tion usually assures satisfac- 
tory results. 

The soap specified in the 
patent is covered by Witco 
Patent 2,699,428 and licenses to 
produce it are available upon 
request. The company will also 
license any manufacturer to use 
procedures outlined in Patent 
2,859,179. Manufacturers that 
purchase soap made by Patent 
2,699,428 from Witco or its li- 
censees may market grease 
without royalties —Witco Chem- 
ical Co., New York. 98B 





Newsworthy Chemicals 


Epoxy Tie Coating 


Bonds fresh concrete to 
cured concrete and cured 
to cured concrete. 


After pouring fresh concrete 
on cured concrete coated with a 
new tie-coat material called PR- 
930, the latter chemically cures 
to a tough film. New and old 
concrete bond together into a 
single unit eliminating the ne- 
cessity of chipping and roughen- 
ing the cured concrete which 
would obtain an inferior me- 
chanical bond. 

The new tie-coat is a fluid, 
two-part, modified epoxy com- 
pound which can be easily 
mixed and applied by brush, 
roller or spray to damp or dry 
concrete. 

It can also be used to bond 
cured concrete to cured con- 
crete. When properly applied, 
the strength of the bonded area 
exceeds the tensile strength of 
the concrete. 

According to the manufac- 
turer, the product is unaffected 
by acid or solvent conditions, is 
not limited to mild weather 
conditions, can withstand se- 
vere temperature changes, and 
is unsurpassed in durability, 
strength and economy. 

PR-930 may also be used as a 
nonstructural adhesive for 
bonding fresh or cured concrete 
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MODERNIZING WITH NEW EQUIPMENT? 


what will the REAL cost be? 


CAPITAL COST 
INSTALLATION’ COST 
AVOIDABLE WASTE 

MENINES NEN Gl: 


DELAYED PRODUCTION 


The purchase price can be the least of 
these over the years you will operate 
the equipment. PROCTOR users agree *? ° 
that the comparison of real costs often $955 ° 
looks like this.?.? 2 2? 2???7??27?77?7?% 
$8$5SSSLSS9$S$$$$$$$$$$SHHSS 
PROCTOR EQUIPMENT ? ? ? oi 
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CONVEYOR DRYERS SPRAY DRYERS TRAY DRYERS TRUCK DRYERS 


See our insert in Chemical Engineering Catalog. 


Proctor & Schwartz will be | PROCTOR & SCHWARTZ, INC. 


happy to show you how buying ® 
Proctor equipment will cost you less. = PHILADELPHIA 20, PA. 
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to aluminum, steel or wood.— 
Products Research Co., Los 
Angeles, Calif. 98C 


Porous Glass 


For filtering corrosive 
fluids, for gas diffusion and 
for purification. 


Industrial filter assemblies 
using a _mechanically-strong, 
corrosion-proof porous material 
has been developed. The units 
are designed for filtration of 
corrosive and other fluids and 
are ideally suited for gas diffus- 
ion and purification. 

The filters themselves are 
made of a porous material of 
uniform structure, giving the 
material a high particle reten- 
tion rating. For example, a fil- 
ter rated at 50 microns will, 
through controlled porosity, re- 
tain 98% of all particles larger 
than 50 microns. 

The material is nonsloughing, 
eliminating the problem of shed- 
ding and passing of filter body 
particles. It will withstand con- 
tinuous firing at 1,000 F. for an 
indefinite time without chang- 
ing structure. 

The filters are said to resist 
all corrosives, except hydroflu- 
oric and hot alkalis. Mechani- 
cally strong, the material can be 
used under high pressures. Den- 
sity is 1.95. Modulus of rupture 
at room temperature is 3,230 
psi.—Corning Glass Works, 
Corning, N. Y. 100A 


Polyester Resin 


For fabricating chemical- 
resistant tanks, ducts. 


A polyester resin with certain 
end-use characteristics approach- 
ing those of epoxies has been de- 
veloped in liquid form. Called 
Atlac L-382-13, it offers advan- 
tages in the fabrication of chemi- 
cal-resistant tanks and applica- 
tions in textile and pulp and 
paper equipment, where corro- 
sion may be a factor. 

Based on a bisphenol deriva- 
tive reacted with fumaric or 
maleic anhydride, the resin is 
different from other available 


100 


polyester resins both in chemical 
composition and use character- 
istics. Its special properties be- 
come important in applications 
where conditions such as elevated 
temperature or corrosion cause 
physical, chemical or electrical 
failure in normal polyesters. In 
such cases, it could eliminate the 
need for more costly epoxy ma- 
terials. 

The product offers superior re- 
sistance to water, acids and al- 
kalis, particularly at elevated 
ter:peratures. Its heat distortion 
temperature (285 F.) is higher 
than that of conventional poly- 
esters. As a result, parts will re- 
tain a greater proportion of 
initial strength at elevated tem- 
peratures. Excellent hot-strength 
will facilitate part removal from 
the mold. 

It has excellent electrical prop- 
erties, particularly after expos- 
ure to high humidity conditions. 
It lacks styrene after-odor, an 
important consideration when 
parts are used for consumer or 
food items.—Atlas Powder Co., 
Wilmington, Del. 100B 


BRIEFS 


Repelling water stains as well 
as oil stains and dry soil, a 
new textile finish is aimed 
primarily at washable fabrics 
but is effective on the dry- 
cleanable variety too.—Min- 
nesota Mining & Mfg. Co., St. 
Paul, Minn. 100C 


Vulcanizing fluoroelastomer ce- 
ment for bonding Viton (Du 
Pont’s high-temperature flu- 
orelastomer) to Viton is 
known as C-328 RTV. Used 
at ordinary room temperature 
it consists of (1) a solution 
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of Viton containing about 
35% solids and 65% solvent 
and (2) a nonvolatile room 
temperature vulcanizing cat- 
alyst. It can also bond Viton 
to metal.—Connecticut Hard 
Rubber Co., New Haven, 
Conn. 100D 


Barium-cadmium complex stabi- 
lizer, Nuostabe V-134, is said 
to impart superior heat and 
light stability and sheet color 
to various types of vinyl for- 
mulations. Jt is primarily for 
use in calendering, plastisol, 
organosol, extrusion, injection 
molding and solution formu- 
lations. —Heyden Newport 
Chemical Corp., New York. 

100E 


Ammonium thioglycolate solu- 
tion which makes permanent 
creases in pants is now being 
marketed under the trade 
name Siroset. The chemical 
acts on wool or silk and 


creases cannot be removed ~ 


with any solvent except 
ammonium thio _itself.—E. 
Merck A.G., Darmstadt, Ger- 
many. 100F 


Odorless household bleaching 
agent, Oxone monopersulfate 
compound, is now in commer- 
cial production. It reacts read- 
ily with soil-containing 
elements and natural color 
bodies to form colorless com- 
pounds which are then rinsed 
off the fabric. It will not affect 
wash-fast colors in dyed or 
printed fabrics—Du Pont 
Co., Wilmington, Del. 100G 


Three nonionic coning oils, used 
primarily for textured yarns 
and nylon filament yarn for 
hosiery knitting, are now be- 
ing introduced. Known as 
Textilines, they are extremely 
light colored oils, exception- 
ally stable to oxidation and 
discoloration with a built-in 
static inhibitor—L. Sonne- 
born Sons, New York. 100H 


Flame resistant resin has been 
added to the Fortiflex A 
series of linear polyolefin 
plastic materials. Among the 
potential uses: appliance 
parts, junction boxes and 
other electrical uses.—Cela- 
nese Corp. of America, New 
York. 1001 
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INDUSTRIAL 
RIBBON 
BLENDER 


Rounded tub ends pre- 
vent material hang-up, 
neoprene cover-seals 
provide dust-tight fit- 
ting. a 


@ Swing or slide-type discharge gate, 
curved to eliminate dead pocket. 


@ Unique coupling permits vertical 
removal of agitator assembly without 
disturbing shaft ends and bearings. 


@ Heavy-duty, outboard 
anti-friction bearings. 


@ Air-purge, lip seal or stuffing box 
seals readily removed for quick 
cleaning. 


@ Dust-tight covers, with 
quick-action clamps. 


4) 


Specially designed to give top 
mixing efficiency and meet 
sanitary codes 


Ok Yasrolaek-mmireteltalacelitelit Mmulele (ME Lome TTI MEIC iceli Celi tela) 


Top mixing efficiency with the new Strong-Scott 
Ribbon Blender mixer on dry or semi-dry materials, 
has been proven through continuous testing. The 
Ribbon Blender also meets requirements of health 
codes where necessary. 


The ability to thoroughly and quickly mix is 
provided by a unique “ribbon assembly.” The 
smallest amount of additives are thoroughly mixed 
in a matter of minutes. Special smooth-surface, 
cornerless welding and rounded corners throughout, 
leave no place for material to gather. The cover is 
seal-tight for maximum cleanliness and dust control. 

Nine different size units ranging from 16 to 300 
cubic feet working capacity are available in stainless 
steel or carbon steel. Jackets for heat transfer 
mediums also available. 


the RECT: c 


PLAN Modernize now for growth and profits Mfg. Co. 


451 Taft Street N. E., Minneapolis 13, Minnesota 
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Turb-O-Heat exchanger illustrated above as fluid heater 


Heat Exchanger Spins Way to High Flux 


In this novel unit. rotation of the “tube bundle” boosts 


heat-transfer rates and minimizes scaling. Applications may include 


heating, cooling, condensation and steam generation. 


Turb-O-Heat, a versatile new 
heat-exchange mechanism, 
crams heat transfer rates of 
300,000 SBtu./hr. into a_ tidy 
package only 20x20x30 in. Key 
to this capability is utilization 
of centrifugal force as an aid 
to heat transfer. 

Briefly, Turb-O-Heat consists 
of a motor-driven, finned-tube 
rotor mounted on a vertical 
axis within a horizontal, cyl- 


102 


indrical casing. Compared with 
a conventional shell-and-tube 
exchanger, the rotor is equiv- 
alent to the tube bundle, the 
casing is the shell. 

>Tubeside Operation—In 
steam-generation service, cold 
water enters the spinning ro- 
tor’s inlet chamber. Centrif- 
ugal force throws the water to- 
ward the U-bends of the hot 
tubes, thus displacing the 


lighter heated water. The hot 
water rises past a partition 
wall and flows into an outlet 
chamber where it flashes to 
steam. 

Because of centrifugal force, 
the pressure in the tubes is 
greater than that in the inlet 
and outlet chambers. Result- 
ing pressure differential sup- 
presses boiling in the tubes. 
Centrifugal force also main- 


July 13, 1959—CuemicaL ENGINEERING 











OVER 15 MILLION FEET of 
“UNIONWELD™ IN USE 
THROUGHOUT PROCESS 





INDUSTRIES ARE YOUR 
ASSURANCE OF THE CONSISTENT 
HIGH QUALITY STANDARDS 
MAINTAINED BY UNION STEEL 





UNION, NEW JERSEY ° MUrdock 77-2000 


STAINLESS and SPECIALTY STEELS - exclusively 
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tains high fluid circulation 
rates. Combined, these effects 
assure high heat-transfer rates 
and minimum scaling. 

> Shellside Operation—High- 
speed rotation (3,600 rpm.) of 
the finned rotor assembly sucks 
premixed fuel (gas or oil) and 
air through the ports of a 
burner plate into an annular 
combustion chamber. An igniter 
starts combustion, and the hot 
gases pass through the spaces 
between the tube fins, giving up 
their heat. 

Gases then exhaust through a 
spiral-shaped flue at high veloc- 
ity. High turbulence induced 
by the spinning rotor promotes 
good heat transfer between 
combustion products and the 
finned tubes. 
> Possible Applications—As a 
steam generator, the Turb-O- 
Heat can continuously convert 
cold feedwater to 100-psig. 
steam—within 15 sec. from 
startup. 

Or, with minor modifications, 
the unit may find use in process 
heating, cooling or condensa- 
tion operations. 

Weighing only 150 lb., Turb- 
O-Heat is easy to install and 
service. It can be mounted on 
wall or floor or attached di- 
rectly to process equipment. 
Cost is about $1,000.—Turb-O- 
Heat, Inc., Brooklyn, N. Y. 102A 


Hammer Mill 


Yields large quantities of 
finely ground product. 


Sturtevant has just unveiled 
the Pulver-Mill, a vertical ham- 
mer mill having an integral air 
classifier. Unit output is up to 
5,000 lb./hr. of extremely fine- 
ground product when feeding 
on soft, nonmetallic materials. 

In operation, raw material 


passes through a variable-rate 
screw feeder, and is pulled into 
the pulverizer zone by vane- 
induced air flow. Rigid revolv- 
ing hammers impact the mate- 
rial against stationary and 
housing walls. An exhaust fan 
pulls pulverized fines upward 
through a _ revolving centrif- 
ugal selector. Only particles of 
desired fineness are blown to 
the collector. 

Refrigerated gas may be in- 
troduced during grinding of 
heat-sensitive materials. For 
materials having a tendency to 
adhere to steel, the Pulver-Mill 
may be lined with rubber— 
Sturtevant Mill Co., Dorchester, 
Mass. 104A 


Flow Indicator 


Transistorized unit has new 
look, low cost. 


A transistorized, servo- 
driven, flow-rate indicator for 
Fischer & Porter magnetic flow- 
meters costs only about one- 
quarter as much as previously 
available indicators. Accuracy 
of the a.c. null-balance instru- 
ment is +2% of full scale; re- 
peatability is +1%. 

Readings are prominently 
displayed by a red pointer on a 
414-in. concentric dial. The dial 
calibrates for percent or direct 
reading. Instrument weight is 
only 15 lb.—Fischer & Porter 
Co., Hatboro, Pa. 104B 
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Experimental Caleciner 


Pilot-plant and _ research 
unit heats and cools. 


In a new, continuous, rotary 
combination calciner and cooler 
scaled down to research size, 
materials can be heated to a 
maximum of about 2,000 F., and 
cooled to the range of 150 to 
200 F. before discharge. 

Material from a stainless 
steel feed hopper moves via a 
manual or motor-driven screw 
feeder into the cast alloy retort 
tube. The tube is chain-driven 
at speeds ranging from 1 to 13 
rpm. by a 44-hp. motor. Slope 
may be varied to control time of 
passage of feed through the re- 
tort. All models can be either 
fuel-fired or electrically heated. 
—The C. O. Bartlett & Snow 
Co., Cleveland, Ohio. 104C 


Computer 


Ups efficiency and insures 
chromatography accuracy. 


According to the manufac- 
turer, the new Computagram 
will increase efficiency and in- 
sure accuracy of gas chromato- 
grahic analyses. An analog 
computer, the unit makes it pos- 
sible to calculate a complete 
analysis in less than 3 min. 
Calculated percentages are ac- 
curate to within 0.1%. 

In operation, the computer 
corrects peak areas or peak 
heights for differences in the 
response of the detector, and 
normalizes the corrected areas 
or heights: to total 100, thereby 
giving percent of each indi- 
vidual component. 

Three models are available, 
one each for 4, 8, or 12 com- 
ponents. While recommended 
for use with the manufac- 
facturer’s Chromacon chromato- 
graph, Computagrams are appli- 
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ANNAN 


& 


Leng engagement 
with yoke sleeve 
keeps stem in perfect 

alignment. 


Husky Monel stem— 
permits high seating 
force without deflec- 
tion. Acme threaded. 
Tefion packing in ex- = 
' tra-deep stuffing box. 

... Swinging gland 

eye bolts for easy 

servicing. 


Monel gasketed male- 
female bonnet joint 
with heavy bolting. 


leakproof; blowproof. 


Highly corrosion-re- 
sistant Hastelloy ‘'C’’ 
disc and body sea?. 


Narrow-bearing, 
tapered seating faces 
break down hard de- 
posits...give tight 
closure. 


a 
| 


ff OU 


Flanged end globe valve— 
in sizes 2 to 6 in. incl. 


Screwed end valves—globe and angle 


patterns—in sizes 4 to 2 in. incl. 


Flanged end angle valve— 
in sizes 2 to 2 in. incl. 


NEW! Crane chlorine valves 
now in sizes up to 6 in. 


Performance-proved over many years in sizes up to 
2 in., these engineered-for-chlorine valves are now avail- 
able in larger sizes with flanged ends—2 4, 3, 4 and 6 in. 


Many features put these valves head and shoulders 
above any other for gas or liquid chlorine handling. 
There’s extra strength where needed in the steel body 
and integral bonnet and yoke. The bonnet joint is gas- 
keted with Monel and heavily bolted; it’s leakproof and 
blowproof. A deep stuffing box with Teflon V-ring pack- 
ing insures long-life stem seal. 


CRAN 


Disc and body seat ring are Hastelloy ‘“‘C”’ for tight 
seating with high corrosion resistance. Narrow-bear- 
ing, 45-degree taper seating design and the husky Monel 
stem easily break down any hard deposits on seat faces. 


Choose these valves for all water-free chlorine gas or 
liquid services up to 300 F. They’re ideal for chlorinat- 
ing lines in chemical processing and bleaching, treat- 
ment of water and sewage, etc. Get complete specifica- 
tions from your Crane Representative or write to 
address below. 


> VALVES & FITTINGS 


PIPE «© PLUMBING ¢ HEATING ¢ AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois—Branches and Wholesalers Serving All Areas 


1959 
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cable to any chromatographic 
unit.—Podbielniak, Inc., Chi- 
cago, Ill. 104D 


Welding Process 


Makes welds on extremely 
thin metal sheets. — 


Outstanding feature of a new 
inert-gas, consumable-electrode 
welding process is the ability to 
make manual fusion welds in 
the thickness range of 0.030 to 
0.100 in. on all common metals. 
Called Short-Are welding, the 
process is dependent upon a 
new power supply, selection of 
proper shielding gas and suit- 
able apparatus for feeding 
small-diameter wires. 

Short-Are’s power supply, in- 
corporating a drooping char- 
acteristic, controls surge cur- 
rents to limit the time duration 
of arc outages, to prevent wire 
ejection and to produce a stable 
buzzing type of arc. When 
used with 0.030-in. or 0.020-in. 
wire, the power supply produces 
a small, cold puddle pinpointing 
the location of the arc heat and 
enabling the welding of thin 
materials in al! positions. 

Distortion is minimized be- 
cause of the pinpoint arc, and 
there is little or no postweld 
cleaning. Very little training is 
required for adaptable person- 
nel.—Linde Co., New York, 
N. Y. 106A 


Water Conditioner 


Priced 30 to 40% below 
comparative models. 


Water-conditioning units for 
light industry can automat- 
ically provide softened water 
for the same price as manual 
units, according to the manu- 
facturer. Offered in capacities 
ranging from 40 to 180 gpm., 


the conditioners also remove 
turbidity. Control of each min- 
eral bed is independent of ail 
other. beds—extra beds are 
added to increase the unit’s 
capacity according to need. In 
addition to purchase price sav- 
ings of 30 to 40%, the new 
equipment makes possible salt 
savings of 40%.—Water Refin- 
ing Co., Middletown, Ohio. 106B 


Mass Flowmeter 


Gives accurate readings 
directly in pounds. 


Cooperation by General Elec- 
tric and Black, Sivalls & Bry- 
son, Inc., has resulted in de- 
velopment of a “true mass” 
flowmeter. The simple, low-main- 
tenance device accurately (+ 
1%) measures the weight of 
flowing fluids over wide ranges 
of flow, pressure, temperature 
and density. It does this with- 
out additional measurements 
and corrections for these var- 
iables. 

Flow-rate sensor, located in 
the fluid stream, consists of two 
cylindrical elements—an impel- 
ler and a stationary turbine. 
The impeller is driven through 
a magnetic coupling at a con- 
stant speed by a synchronous 
motor. This action gives twist 
to the fluid stream, and the fixed 
turbine straightens the stream. 
Amount of torque exerted on 
the turbine while removing the 
twist is proportional to the mass 
rate of flow. 

A gyro-mechanism integrates 
this torque with respect to time, 
and output is continuously 
summed up on a cyclometer dial 
in pounds. The sensing and in- 
tegrating system can operate 
from an unregulated power 
supply without measurable ef- 
fect on accuracy. 

Designed to emit a _ series 
of electrical pulses, the flow- 
meter is also compatible with 


automation. The meter is 
completely self-contained, and 
weighs about 100 lb. It is ex- 
pected to be available early in 
1960.—General Electric Co., 
Schenectady, N. Y. 106C 


Refractory 


For temperatures to about 
3,200 F. Packed as slabs. 


Pitco 80, a new 80% alumina- 
plastic refractory, combines the 
advantages of monolithic con- 
struction with the ability to 
withstand heavy loads and high 
thermal shock. Designed for 
temperatures to 3,200 F., Pitco 
80 is recommended to balance 
refractory linings in high-tem- 
perature furnace installations. 
The gas-tight refractory is also 
applicable for linings which 
normally fail under the influ- 
ence of iron oxides or molten 
aluminum.—H. K. Porter Co., 
Pittsburgh, Pa. 106D 


Liquid Heater 


Can replace high-pressure 
steam heating systems. 


A recent addition to the 
manufacturer’s line of process 
equipment is a low-pressure, 
high-temperature, _liquid-type 
heater. 

Designed to replace high-pres- 
sure steam systems, the heating 
unit consists of a tank-like, oil- 
or gas-fired furnace in which 
oil is heated at atmospheric 
pressure to temperatures rang- 
ing from 350 to 650 F. The 
hot oil is then circulated by a 
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ONE OF A SERIES 


Printed by offset lithography on 
80-Ilb. paper containing Wyan- 
dotte PURECAL® in the coating. 


When should you call for 
Wyandotte technical service? 


Anytime you need it! 

Morning, afternoon, or night. 

For, Wyandotte knows that problems 
involving technical service often won’t wait 
for answers. That’s why we have men on 
duty ’round the clock—qualified men who 
either know the answers or know where to 
get them fast! 

This 24-hour availability is only one func- 
tion of Wyandotte technical service. 

It also watches over the quality of Wyan- 
dotte products—from raw materials to 
packaging and shipping. 

It sees to it that each Wyandotte product 


you buy will deliver the characteristics and 
performance you expect. 

It provides you with specific recom- 
mendations on the use, application, handling, 
or storing of any of the many chemicals 
we make. 

And it is always available, at your request, 
to help your scientists on new-product prob- 
lems in which our products may play a part. 

Isn’t this a sensible approach to technical 
service? We think so. And our customers 
seem to agree! 

For a pictorial presentation of Wyandotte 


technical service at work, please turn page. 


SODA ASH e CAUSTIC SODA e BICARBONATE OF SODA e CALCIUM CARBONATE e CALCIUM CHLORIDE ¢ CHLORINE ¢ MURIATIC ACID ¢ HYDROGEN e DRY ICE ¢ GLYCOLS 
SYNTHETIC DETERGENTS (anionic and nonionic) » SODIUM CMC e ETHYLENE OXIDE e ETHYLENE DICHLORIDE e POLYETHYLENE GLYCOL e¢ PROPYLENE OXIDE 
PROPYLENE DICHLORIDE ¢ POLYPROPYLENE GLYCOL ¢ DICHLORODIMETHYLHYDANTOIN © CHLORINATED SOLVENTS ¢ OTHER ORGANIC AND INORGANIC CHEMICALS 








Smoothing out problems in papermaking 


...an example of Wyandotte technical service at work 


Soda ash and caustic soda find wide use in the paper industry 
for pulping and ¢»-inking. Wyandotte’s e 


Chlorine is another basic chemical for 

papermakers, finding wide use in bleach- 
ing operations. Wyandotte technical service 
helps in all phases of chlorine handling; sets 
up safety programs and procedures, and 
assists in specific bleaching problems. 


“Wyandotte 


CHEMICALS 


Pacing Progress with Creative Chemistry 





. eS 


74 = 


chemicals has proved helpful in many ways . . . from handling and 


xperience with these storage data to suggested design of manufacturing facilities. 


3 Wyandotte has spent years of research 

and development in paper coating. 
Purecal®—Wyandotte’s precipitated cal- 
cium carbonate—is a widely used coating 
pigment. Background like this makes us a 
good source for help on coating problems. 


4 New products and applications are studied 
in our laboratories. Tests here have shown 
how papermakers can use our Pluronic® 
polyols for latex stabilization, dewaxing of 
wax-paper “broke,” and as a drainage aid on 
the Fourdrinier wire of a paper machine. 


Papermaking is just one area where our technical service can be 


of help. Our experience extends into many industries: paint, petroleum, 


chemical, rubber, plastics, to name a few. If you have a problem that 


falls within our technological or manufacturing background, check 


with us . . . our approach is designed to provide answers. Wyandotte 
Chemicals Corporation, Michigan Alkali Division, Wyandotte, Michigan. 


Offices in principal cities. 








Plan 
to stay 
ahead. 


MODERNIZE! 

















ast 
Wiring 
alld 
Inspection 


NEW complete line of 
low voltage motor control 


Wide-open accessibility and modern 
design assure fast and easy installation, 
modification, inspection and maintenance 
of this new line of Size 0 through 4 Allis- 
Chalmers control. For instance, large and 
clearly marked terminals, pressure con- 
nections for all wiring, wide and deep-cut 
screw slots, clearly visible contacts, easy 
coil replacement, readable rating plates, 
“out-front” overload relays. 


Flexibility 
This new line of control permits making 
many modifications in the field with ease. 


Minimum parts requirements facilitate 
delivery from local stock. 


Unsurpassed Mechanical and 
Electrical Life 


Millions of “‘life-test’” operations attest to 
the functional quality in every detail — 
assure the ultimate in dependable perform- 
ance and sure protection for personnel, 
motors and machines. 


A complete line of low voltage control 
(Size 0 through 8) and high voltage con- 
trol in all NEMA enclosures, plus engi- 
neered control systems. Your A-C distrib- 
utor or representative will give you all 
the details. Or write Allis-Chalmers, Gen- 
eral Products Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 


A-5984 








D- HYDRATOR 


“CHEMICAL TREATMENT” 
under High Centrifugal Force 


In the dewatering of polyolefin “crystals” it is generally necessary to apply one or two separate rinses 
to the cake; each rinse liquor being selected carefully to perform a calculated function to insure final high 
purity of the product. 

These rinses, which in effect are carefully controlled chemical treatments, take place under high 
centrifugal force, and in most cases with the entire “system” pressurized at 10 to 15 psi. 

All conditions pertinent to these rinses (duration, frequency, amount and type of rinse liquor, etc.) 
as well as loading, drying and unloading operations are automatically controlled, and may be adjusted 
or changed as desired during operation without interrupting production. Capacity of the C-41 Super-D- 
Hydrator on typical polyolefin dehydrations generally ranges from 2000 Ibs/hr. to around 6000 Ibs/hr. 

Sharples engineers have incorporated many innovations in the design of the new C-41, learned in 
over 40 years experience in the chemical industry, and are further prepared to give special design consid- 
eration to each specific problem. May we consult with you regarding your separation problems? 


The new Super-D-Hydrator Bulletin Number 1286 will be sent upon your request. 


FAARPLES CORPORATION 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADEL'PHIA 40, PENNSYLVANIA 
NEW YORK: PITTSBURGH «CLEVELAND «DETROIT-CH!CAGO+ HOUSTON + SAN FRANCISCO+LOS ANGELES: ST. LOUIS» ATLANTA 
Associated Companies and Representatives throughout the World 
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HOW Eigacteaaes HELPS. 


PROTECT HEAVY EQUIPMENT... 
This giant Pratt & Whitney die cut- 
ter is typical of many applications 
for Parlon® based chlorinated 
rubber paints. Parlon finishes dry 
quickly, are economical to use, and 
provide a durable coating. Parlon 
based paint for this application sup- 
plied by The Egyptian Lacquer Co. 


CONTROL INSECT PESTS... 4 4 7. 


This dramatic unretouched micro- 


photograph shows a mosquito emerg- 


sy ae 

~ ae 
‘ : : hs = ve %. 
ing from the pupa stage. Today we a lea i 
this pest and his many companions ae we . 
are no longer the threat to human d : 
health and comfort that they once  'hee 


were. Insecticides based on Hercules’ 
materials such as toxaphene and 
Thanite® (Hercules isobornyl thio- 
cyanoacetate) are sudden death to 
such insects. In addition, meta-Del- 
phene (Hercules diethyltoluamide) 
is the base for leading repellents 
which help to make outdoor sum- 


mertime activities more enjoyable. 





HERCULES POWDER COMPANY 


H ER C CHE ES 900 Market Street, Wilmington 99, Delaware 


CHEMICAL MATERIALS FOR INDUSTRY 
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ARMCO STEELS / for Chemical Precessing 


Armco 18-12 Mo ELC 
Stainless cuts cost of 
this paper mill unit. 
Compound curves fab- 
ricated by welding 11 
gage sheet, comali- 
cated machining elim- 
inated. 


New steels are 
born at 
Armco 


ssn ns ss ii it eal UG a lg SAAMI leanne acini 


Weldment of Armco ELC Stainless Steei 
Cuts First Cost and Maintenance Expense 


This king-size stock transfer unit for a paper mill, made 


of Armco 18-12 Mo ELC Stainless (Type 316L) demon- 


strates the multiple savings possible with extra-low carbon 
stainless steel. 

Replacing a non-ferrous casting, the stainless steel weld- 
ment cost considerably less. Smooth, weldable stainless 
sheets eliminated most of the costly machining and finish- 
ing required for the cast part. Besides the appreciable 
savings in first cost, Armco Type 316L assures continued 
savings. Its superior corrosion resistance not only means 
less maintenance cost but more years of dependable service. 

By providing insurance against harmful carbide precipi- 
tation due to welding, Armco’s ELC Stainless Steels enable 
the economy of weldments to be effectively combined with 
the cost cutting durability of stainless. They eliminate the 
necessity of costly annealing or using the more expensive 
stabilized grades. 

Investigate the possible cost reductions with welded struc- 


tures made of Armco ELC Stainless Steel. For complete 
information on these special steels, contact your Armco 
Stainless Steel Distributor or write Armco Steel Corpora- 
tion, 2729 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 





NRCS 


Armco Division + Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 


V, ® Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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Here’s proof of economy 


with FALK Shaft Mounted Drives 


PROBLEM—For many years, a prominent Eastern abrasives manufac- 
turer* experienced high maintenance and down-time costs, as well as 
excessive noise and vibration, in the operation of 19 pebble mills driven 
by open spur gears. Drive gears and jack shaft pillow blocks required 
frequent repairs or replacement, and trunnion shafts often failed, due to 
radial overloading of the bull gear when broken pinion teeth bottomed 
between gear teeth. 


SOLUTION—After numerous unsuccessful approaches to these problems, 
the solution was found by mounting a Size 315J FALK Shaft Mounted 
Drive directly on the mill drive trunnion. This eliminated objectionable 
gear noise and vibration. ..greatly reduced costly down-time and loss of 
production. ..and cut annual maintenance and replacement expenses as 
indicated by the following figures taken from the customer's records: 


FALK Shaft Mounted Drive 


Spur Gear-and-Pinion Drive 
VEE Belts Vteabaweone 30 


Bull Gears... 
DMI wkd 00 00-ceee pee FALK Shaft 


Pillow Blocks Mounted Drive 
VEE Belts (based on 
Trunnion (5-year life). ... 10-year life).....see2+. 70 


Annual cost $396 Annual cost $100 


ANNUAL SAVINGS $296 


IF OBSOLETE DRIVES ARE COSTING YOU MONEY, a change to Falk 
All-Steel Shaft Mounted Drives can effect important savings in money and 
production. Used on almost any type of machine, these compact, rugged 
units are establishing new standards of economy and efficiency in many 
industries. Specify FALK Drives on your purchased equipment...For full 
details, write for Bulletin 7100. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in Most Principal Cities 


*Name on request 


To get the right drive for your 
application, specify FALK® 


SHAFT MOUNTED DRIVES 


Horizontal or vertical units—' to 
50 hp—420 to 5 rpm—single and 
two double reduction ratios—output 
torque ratings up to 41,000 Ib-in 
(consult factory for higher torque 
capacity). 


ALL-MOTOR® MOTOREDUCERS 


Sizes up to 75 hp—fumished with 
or without standard foot-mounted 
motor—standard output speeds 1.2 
to 520 rpm (with 1750 rpm motors) 
—ratios as high as 54,000:1 in 
semi-standard designs. Integral units 
(gearmotor type) also available. 
Ask for Bulletin 3100. 


FALK Drives are available from 
factory and distributor stocks from 
coast to coast. Consult your Falk 
Representative or Distributor. 


...d good name in industry 





B-H Blanket Insulation 
atikichi Cm dllechiichm- Ma Coke Drum at 
MOBIL OIL CO. 
Paulsboro 
Refinery 


Baldwin-Hill Insulating Blankets, 
because of their dense felting and re- 
silient construction, withstand the vi- 
bration set up by drilling and high 
pressure sluicing during the decoking 
cycle. 


The use of 4 ft and 8 ft lengths permits 
rapid and efficient covering of large 
surface areas. This, together with easy 
application — impaling over welding 
studs and securing with speed nuts — 
made this a low cost application. 


B-H Blankets, 4 in. thick (effective to 
1200°F) easily reduced the outside 
surface temperature to well below 
personnel safety limits. 


For installation of Baldwin-Hill Blan- 
kets and other efficient B-H industrial 
insulations, request contract applica- 
tion service (available in 48 States) 
and watch the costs go down. 


For more information write 


APPLICATION for catalog or see it in 


Sata 1507 Breunig Ave., Trenton 2, N. J. Sweet’s Plant Engineering File. 
AVAILABLE 


Kalamazoo, Mich. . . Huntington, Ind. . . Temple, Tex. 


. 
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flexibility in a cone... 


Stokes Conical Rotating Vacuum Dryers offer 
unparalleled operational and application flexi- 
bility. Proved ‘‘in service’’ design of Stokes 
vacuum dryers meets requirements of a wide 
range of products. There is no guesswork in 
calculating the vaporizing capacity you need 
or the production rate for a given material. 
Stokes Dryers are engineered and manufac- 
tured specifically for vacuum service... and 
Stokes has been active in the field of vacuum 
applications for over 40 years. 


Available in six standard sizes, Stokes Conical 
Vacuum Dryers have a working capacity rang- 
ing from 3 to 150 cubic feet. Special units are 
built to meet unusual requirements. Every 
Stokes vacuum dryer features. . . 


Processing Equipment Division 
F. J. STOKES CORPORATION 


self-wiping vacuum tight valve, worm-gear actu- 
ated, for easy and rapid discharge 

full-opening hinged cover, equipped with a quick 
opening clamp, assures fast loading and minimizes 
time between batches 


maximum dust protection, filter capped to inlet, 
minimizes need for external collector 

compact drive assembly—gear reduction, chain 
and sprocket drive assembly plus oil tight chain casing 
double walled construction—ideal for steam or 
hot water heating 


Stokes vast experience in vacuum tg tech- 
niques can be put to work for you. Why not 
write or call Stokes for details . . . today. 





5500 Tabor Road, Philadelphia 20, Pa. 
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can help cut your gauge maintenance costs 


Been taking gauges pretty much for granted? As to the price you pay, 
accuracy you buy, performance you get .. . gauges you use and their 
maintenance costs? Maybe it’s time for a closer look at the United 
States Gauge line and how it can streamline buying. USG features the 
most comprehensive line of indicating dial pressure gauges you can 
draw on... in range of case styles, materials and sizes, in pressure 
ranges and in price . up to the finest gauges money can buy. The 
completeness of the USG line can help you avoid over-buying, under- 
buying, help you get exactly the gauge performance you pay for . 
from one source! As shown at right, exclusive USG design features even 
help cut maintenance costs. Check your USG distributor for your next 
gauge requirement. See the Yellow Pages, or write for catalogs and 
name of your nearest USG distributor, today. 


UNITED STATES GAUGE | -:=- 


Division of American Machine and Metals, Inc., Sellersville, Pa. 


NOTE that with a USG Supergauge®, com- 
plete recalibrations can be made faster 
than with any other process gauge. For 
example: “zero shift” adjustments are 
made from the front with gauge in operat- 
ing position, and without removing pointer 
from the shaft. 


NOTE that with USG Mono-Unit design, 
internals are in one assembly which lifts 
out intact. Legend on dial gives full infor- 
mation for instant identification of madel 
number and materials in components. 
More maintenance minutes saved! 


NOTE that with USG Arc-Loc® movement, 
corrections for “scale shape” (linearity) 
errors and “range” adjustments are both 
made from the rear; no need to remove 
pointer and dial. USG’s unique locking 
method eliminates creep during locking, 
saves more time! USG Supergauges meet 
A.S.A. standards for Grade AA Test 
Gauges, including accuracy to % of 1%. 
Write for Catalog 1819. 


SAVINGS IN USG A-LINE, TOO! 
Premium gauge construction at savings up 
to 40% of premium prices! Major econ- 
omies in pressure measurement where 
you may now be buying more gauge than 
you need! Meets A.S.A. Grade A stand- 
ards, including accuracy of 1%. Wide 
choice of options. Has Supergauge Mono- 
Unit design —cuts recalibration time. 
Write for Catalog 305. 
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The Chemical Engineer snaps 5,000,000 pictures every day 


Photographic film, development fluids, light fast 
dyes, high-purity chemicals, printing paper ...a 
few more contributions to enjoyable living by the 
Chemical Engineer and his technology. 


Wherever you find chemical processes in use in indus- 
try —and the range is immense, from photographic film 
to rocket fuels —the chemical engineer is always the 
common buying-specifying focus. He is responsible for 
profitable application of the technology that ties this 
industrial complex into one huge marketplace for equip- 
ment, raw materials and services. Sell him first, and 
you ve sold the CPI. And-make sure you keep him sold. 


The one sure way of getting your message to this man 
is through CHEMICAL ENGINEERING — preferred by a 3 
to | margin among chemical engineers in all functions, 


Chemical 
Engineering 


in all industries. They get it 
every other Monday, read from 
cover to cover. 1958 Starch 
*‘Noted’’ scores were uj} 
11.3%, “Read Most” score- 
jumped 28.7, inquiries were 
15.5% above 1957’s monthly 
issues. CHEMICAL ENGINEER- 
ING, McGraw-Hill Building, 


New York 36, N. Y.@ ® 


Published every other monday for Chemical Engineers in all functions 








Rocket Man Learns How 
to put CONTROL in 
CONTROLLED DISPERSION 


A near-discouraged manufacturer 
of solid rocket fuels used the 
equipment shown at right to prove 
to himself some principles of 
blending which often elude proc- 
essors that are willing to settle 
for less than controlled dispersion. 

His problem? Unless thorough- 
ly and uniformly mixed, the fuel 
components would not ignite and 
burn evenly. Failure here could 
jeopardize vastly expensive 
rocket components, cause mis- 
firings and hazardous operating 
conditions. In addition, the com- 
pleted mix must be quickly cased 
or enclosed to reduce hazard. 

Mix-Muller handled the second 
problem quickly and efficiently 
—because all Mix-Muliers are 
equipped for fast, automatic bot- 
tom discharge of the mix. 

At National’s fully equipped 
performance laboratory this man- 
ufacturer was able to achieve the 
desired blend of components 


through a process of trial and 
error and elimination of variables. 
He found Simpson Mix-Muller to 
be uniquely adaptable for pin- 
point control over mixing prop- 
erties. He found too, that the 
Simpson Mix-Muller is specifi- 
cally designed and can be eco 
nomically equipped for the out- 
of-the-ordinary mixing jobs which 
are daily becoming more ordinary. 

This manufacturer is a satisfied 
Mix-Muller user today. You can 
purchase the same basic mixer 
which he is using for as little as 
$1549.00.* Or, in stainless steel 
pan and interior, for less than 
$2995.00. * 

Why settle for less-than-perfect 
blending when you can perfect 
your own controlled dispersion 
process for less than $1600? Write 
for a list of Mix-Muller users who 
have done so—on over 100 dif- 
ferent mixing applications. And, 
for the Handbook on Mulling. 


SEE OUR ADVERTISEMENT PAGES 1263-1266 
CHEMICAL ENGINEERING CATALOG, 


*Domestic shipment only, FOB Chicago, Ill, 


SIMPSON MIX- MULLER “owision 


National Engineering Company » 636 Machinery Hall Bidg., Chicago 6, Illinois 


HOW MULLING gives es controlled diepersion for better blends: 


VOY 


LF Mix-Muller used in National's Perform- 
ance Laboratory is typical of how a stand- 
ard Mix-Muller can be equipped for special 
mixing jobs: (1) Jacket for pressure or vacu- 
um or circulation of heat or coolant 
(air-tight cover removed); (2) stainless steel 
interior; (3) explosion proof motor; (4) 
spring loaded Mullers and automatic, bot- 
tom discharge. 


And Get 
This even 


ates texture, 

. thorough 
Mix These moisture 
Two Muterials dispersion 
in these 


amounts... Not This 
**Hot spots’ 
balling, 
uneven and 
wasteful 
dispersion, 














Here's how controlled mulling works: 

Diagram shows comparative results of 
blending a minute amount of one material 
with large amount of another material in 
(A) MIX-MULLER and (B) conventional mixer, 
Savings in raw material, reprocessing time 
and quality of finished product are the out- 
standing rewards of mulling your product. 


Smearing, spatulate action Agglomerates almost gone as 
COINC: Mix is ny we gen ony en COING: breaks up lumps as mulling ac- — blending nears completion. Mix 
@ ing media Begins os temps ® tion disperses moisture. © is homogeneous, thorough. 
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by unique narrow-span J 


Temperature difference control within 2 of 0.1°C — 
that's what American Cyanamid demands for proc- 
ess evaporators at their Organic Chemicals Plant in 
Bound Brook, New Jersey. Boiling-point rise must be 
held at 108.5°C, since even slight variations affect 
product quality. 

A Foxboro Dynalog Recorder-Controller, with full- 


scale span of only 5°C, provides the close control 
American Cyanamid requires. Control is held con- 
tinuously within 1/20th of a degree of set point — 
with chart records for proof. 

Cyanamid’s Narrow Span Controller was installed 
in 1955. It's been running continuously ever since, 





American Cyanamid 
» CONTROLS BOILING-POINT RISE 
~  - WITHIN 1/20th DEGREE C... 









* 
Electronic Controller 


virtually unattended. The only servicing or mainte- 
nance required on the Dynalog has been re-inking 
and chart changing. 

Get the complete story on the exclusive Dynalog 
Controller, with full-scale spans as narrow as 5°F — 
the narrowest span available to industry today! 
Write for Bulletin 20-10. The Foxboro Company, 
367 Neponset Ave., Foxboro, Mass. ‘Reg. U. S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF. 


DYNALOG ELECTRONIC INSTRUMENTS 











Another industry development with Carborundum’s refractories: 


MBM ceramic BONDED sic 
ER SILICON NITRIDE BONDED SiC 


FROZEN 
LINING 


MOLTEN CRYOLITE-ALUMINA MIXTURE 
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Change to silicon carbide linings 
promises higher output from 
aluminum reduction cells 


Primary aluminum producers are now looking to silicon 
carbide refractories as a means of lowering costs and increas- 
ing output from existing pot lines. Here’s now: 

Standard electrolytic reduction cells have long used 8 to 13 
inch-thick carbon-block linings to resist the action of the 
molten cryolite electrolyte, which rapidly attacks almost all 
materials. The use of silicon carbide promises a reduction of 
lining thickness to as little as 3’, resulting in greatly increased 
cell capacity. 

Key to the successful use of silicon carbide is its high 
thermal conductivity. This not only prevents the side walls 
from overheating but also protects the lining itself. Heat is 
conducted away so rapidly that a layer of electrolyte freezes 
on the lining surface, forming an effective barrier against 
attack and abrasion. 

Experience points to the use of the new silicon-nitride- 


bonded silicon carbide, which has a particularly high resist- 
ance to chemical attack, for the more vulnerable spots, while 
the lower-cost conventionally bonded product can be used in 
other areas. 

Developments like this show how corrosive melts are 
frozen on Carborundum’s refractory linings to resist high- 
temperature attack . . . attack that quickly destroys most 
ceramic materials. If you have such a problem, perhaps one 
of Carborundum’s refractories can give you just the combina- 
tion of properties you need. 


Write today for your free copy of 
“Super Refractories by Carborundum.” 
The address: Dept. H-79, Refractories 
Division, Perth Amboy, New Jersey. 


CARBORUNDUM 


Registered Trade Mark 
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“finger- 
flexibie” 
Teflon*lined hose 
in larger diameters! 


Only TITEFLEX has it! Its name: Springfield ‘‘400’’** 
For the first time you can buy Teflon hose that really flexes, 
even in large diameters. TITEFLEX makes it with an exclusive 
process, and its minimum bend radius is only 344 times the 
hose diameter! 

CHECK THESE WANTED FEATURES: 

e Often, a shorter Springfield “400” assembly can replace 
extruded hose at a saving in money. 

e Available in lengths to 25 feet (soon to 50!) and diameters 
of %”, 1", 1%", 1%”, 2”—and soon—38” and 4”. 

e Teflon is tough, friction free, lightweight, inert, corrosion 
and temperature resistant, with extra long fatigue life. 


e Reinforced with TITEFLEX “zero motion” braiding. 

e Assembly terminations: Elbow fittings of any configura- 
tion to your order. JIC Swivel Nuts and Male Pipe Threads, 
AN Swivel Nuts, MS 20756 Flanges. All guaranteed failure- 
proof to burst pressure of hose. 


Already, Springfield “400” is in use for transferring acids, 
alcohols, methanol and most corrosive fluids . . . for live 
steam lines... for extremely high and low temperature sys- 
tems. Our data sheets contain answers to your needs. Get 
a copy from your TITEFLEX distributor or write direct to us. 
Stocks available at authorized distributors in your area. 


*Teflon is a duPont trademark **T.M. of Titeflex, Inc., Pat. Pending 





SPRINGFIELD “400” DIMENSIONS a 


AND PERFORMANCE 


Nom. 


Size ‘Dia. Dia. 


“A” Approx. Min. PRESSURE, P.S.1. 
Inside Outside Weight Bend Min. Max. 
Di. Lbs/Ft Radius Burst. Test Working 








-784 1.067 
-992 1.262 


%’ 

"a" |_ pe. ee "gs? ge 
ae 

i 1%” 1.290 1.555 

142” 1.522 1.790 

2” = =-1.987_ 2.315 











(Hose assemblies rated for performance at 
operating pressures shown—through tem- 
perature range of —65° to 400° F.) 





40 
50 
60 
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tibeFlex 


21%” 2,000 
344” 2,000 
4” ~=1,400 
5” 1,000 
6%” 1,000 


titeflex inc. springfield MASS. prciric oivision + saw7A MONICA» CALIFORNIA 
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Partial oxidation is basis of 
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Unique Approach to Process Hydrogen 


Designer of a hydrogen-from-crude-oil plant must cope with 


some sticky carbon problems. Here’s one successful operating process. 


N™ on stream near Kobe, Japan, is a brand 
new 100 metric-ton/day ammonia plant de- 
signed and engineered for Befu Chemical Co. by 
Chemical Construction Corp., New York. The rea- 
son that this plant is noteworthy is the fact that 
its major raw material is crude oil—just as it 
comes from the ground in the Middle East—and 


the fact that it came on stream rapidly with a 
minimum of startup headaches. Several engineer- 
ing innovations sidestepped the carbon problems 
which have plagued previous oil-based partial 
oxidation plants and are given credit for the ease 
of plant startup. 

> Enter Partial Oxidation—Easily one of the most 


GENET Unfold Flowsheet sesame 
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important developments in the past decade in 
ammonia production has been the advent of partial 
oxidation of oil (or natural gas) as a source of 
hydrogen. This discovery has freed the ammonia 
plant from dependence on areas where coke oven 
hydrogen, refinery hydrogen or natural gas is 
available. Ammonia plants can now locate any- 
where accessible to oil deliveries. 

Originally pioneered by Texaco and Hydrocar- 
bon Research, partial oxidation processes have 
gained world-wide acceptance in less than five 
years; there are at least 40 plants throughout 
the world employing partial oxidation of oil or 
natural gas for ammonia production (or for 
methanol synthesis gas). In addition to the Texaco 
process, Shell (Chem. Eng., Mar. 9, 1959, p. 69) 
and Montecatini have recently announced partial 
oxidation processes of their own. 

The Befu plant uses the Texaco process. Under 
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Texaco’s licensing system, each engineering com- 
pany or licensee is responsible for designing the 
gas treatment system for handling gas from the 
generator; Texaco only furnishes design data for 
the partial oxidation furnace. 
> Cut Out Carbon—Chemico engineer K. T. Lee, 
who designed the Befu plant, explains the prob- 
lem: “In the partial combustion of oil, 2-4% car- 
bon contained in oil feed will be present in the gas 
product as small size particles. These carbon 
particles will foul up the catalyst in the carbon 
monoxide shift converter unless you get rid of 
most of them. But some of the particles are so 
finely divided—under one micron—that not all 
of them may be removed merely by water scrub- 
bing.” 

Chemico employed what it claims are two 
“firsts” in the Befu plant: (1) A “solid” filter that 
removes carbon which escaped water scrubbing. 
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This gives a gas containing only 3-5 ppm. carbon 
going into the CO converter; (2) Novel CO con- 
verter design featuring external inter-bed cooling 
which gives more uniform distribution of quench- 
ing water and permits more accurate temperature 
control (see cover photo). 

> Start With Crude—Preheated crude oil mixes 
with oxygen and steam and feeds to the Texaco 
gas generator where partial combustion at 2,600 F. 
and 450 psig. produces a gas containing roughly 
47% CO and 46% He. 

Reactant gas stream is quickly quenched with 
water in the lower section of the burner. This 
step generates steam which is utilized in later 
steps, making the process self-sufficient with re- 
spect to steam consumption. Most of the carbon 
formed by reaction leaves as a slurry in the 
quench water stream from the bottom of the 
burner. 


Gas stream then passes to a water scrubber 
for removal of wettable carbon particles. Packed 
scrubber contains three beds, with hot scrubbing 
water recirculated to the second bed for maximum 
carbon removal. Gas then passes to the “solid” 
filter to remove the nonwettable carbon. This 
vessel is filled with “surface active pellets” which 
Chemico will not identify further. This unit re- 
duces carbon content to 3-5 ppm. 
> Novel Design—After the filter, gas passes to the 
CO converter where catalytic reaction with steam 
produces more hydrogen according to the classic 
water-gas reaction: 

H.0O + CO > Hz + CO. 

Gas enters the first bed at 700 F. and is heated 
by the reaction to about 900 F., then passes to 
an external quenching pipe where a water spray 
lowers gas temperature to 700-750 F. After pass- 
ing through second bed, gas again flows through 





an external quench pipe and water drops the tem- 
perature back to 700 F. 

In conventional converter design, this quench- 
ing is provided by sparge lines between the cata- 
lyst beds. But Chemico says that its design 
eliminates the chance of water getting into the 
catalyst as well as providing more uniform steam 
distribution and affording better temperature con- 
trol. 
>Tandem Attack—Gas from the CO converter 
flowing to the CO. aborption system first flows 
through an exchanger to preheat gas going to the 
converter and then preheats water flowing to the 
carbon scrubber. Using hot scrubbing water puts 
more steam per volume of dry gas in the CO-H:2 
stream, thereby aiding the CO shift conversion. 

To absorb CO. from the hydrogen stream, the 
Befu plant employs a dual absorption system: Hot 
carbonate scrubbing removes the bulk of the COs, 
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PREHEATERS, scrubbers and partial oxidation burner 
(left) form a backdrop for the plant’s pump house. 


then the monoethanolamine system drops final CO. 
content to 20 ppm. 

Hot carbonate process comes first in this dual 
system because it is most economical—removing 
twice as much CO. per Btu. of regeneratng heat 
as the MEA process. But the hot carbonate sys- 
tem will not get the CO. content down to 20 ppm. 
as will the MEA process, hence the happy mar- 
riage of the two. 
> Finishing Up—Gas from the CO. absorption 
system then flows to a caustic scrubber and nitro- 
gen wash unit for removal of any unconverted 
CO before feeding the ammonia synthesis unit. 
Final gas analysis runs 75% H» and 25% Ne with 
impurities in trace amounts. 

Carbon in the water slurry from the bottom of 
the gas generator filters out on a rotary vacuum 
filter. This carbon sludge is dried by solar heat 
and marketed as domestic fuel. 
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Baw JOB-MATCHED STAINLESS PIPE 























saves time and money in corrosive service 


At B&W, you can select the most economical stain- 
less steel pipe for your service conditions, because. .. 
the right grade and size is available—seam- 
less or welded. 

. you get the stainless properties, in the right 
combination, to simplify bending, forming, 
and other fabrication operations. 


matching pipe and tubing to process indus- 

try applications. 
For more information on how you can order B&W 
Job-Matched Pipe—and B&W Job-Matched Fit- 
tings — all from one source, call the tubing spe- 
cialist at your local B&W District Sales Office. Or 
write for Bulletin TB-410. The Babcock & Wilcox 
Company, Tubular Products Division, Beaver Falls, 
Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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for Mixing and Blending °* Size Reduction 
Size Classification ° Bulk Materials Handling ° Pelleting and Densifying 





Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 





NEW PELLET COOLER 
AND DRYER 


Modification of the patented 
Rotaircool®, developed for the eco- 
nomical cooling, drying and con- 
veying of pellets, has been recently 
announced. 

Major redesign feature is the use 
of a compact rotary airlock feeder 
beneath the tank to receive the cool 
or dried pellets and discharge them 
as required. Handling of the pellets 
from the pelleter to the inlet of the 
Rotaircool is by means of the 
Sprout-Waldron Pneu-Vac® nega- 
tive pressure air handling system 
which keeps pellet breakage, dust 
and maintenance at a minimum. 





Sprout-Waldron Industrial Rotaircool for 
cooling, drying and pneumatic conveying 
of pellets. 

By adding heating coils just prior 
to the pellet inlet, the Rotaircool® 
system is equally adaptable for 
heating or cooling. Further de- 
tails in Bulletin 202. 





PRACTICAL PNEUMATIC 
CONVEYOR DESIGN 


A technical article by the Chief 
Engineer of our Materials Han- 
dling Division. It tells; how to 
select, operate and maintain pneu- 
matic systems for transporting dry, 
bulk materials. Positive, negative 
and combination systems are illus- 
trated. and described. Ask for 
Bulletin I-28. 
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One of five Sprout-Waldron Pneumatic 
Aluminum Bulk Trucks for handling 
polystyrene pellets in Cosden Petroleum’s 
new “curb service marketing” delivery 
concept. Note Cosden’s modern 32,000 
prem g custom refinery in background. 


SPROUT-WALDRON BULK TRUCK 
HANDLES POLYSTYRENE PELLETS 


A recent announcement by offi- 
cials at Cosden Petroleum Corpora- 
tion, Big Spring, Texas of a new 
delivery concept, “curb service 
marketing” is arousing considerable 
interest throughout the plastic in- 
dustries. The revolutionary mar- 
keting plan involves a delivery of 
polystrene pellets by special high- 
way transports direct from the pur- 
chasing plant to the customer. 

The key to the new concept is a 
group of five 28’ pneumatic alumi- 
num bulk trailer units designed and 
built by Sprout-Waldron. Each of 
these trailers has a capacity of 
1,182 cubic feet which is equivalent 
to 34,000 Ibs. of polystyrene pellets. 
The high powered unloading sys- 
tem permits delivery to the cus- 
tomer at the-rate of 30 tons per 
hour. Delivery and storage“in bulk 


cuts down on fringe expenses such 
as unloading, warehousing, mul- 
tiple handling and contamination. 
Bulk storage also permits instant 
inventory determination. Storage 
bins can be located at the most 
suitable point in the plant since the 
pneumatic unloading system built 
into the trucks permits delivery 
anywhere a pipe can be run. 
Recent completion of the new 
polystyrene plant is said to make 
Cosden Petroleum the first produc- 
er able to integrate all phases in 
the manufacture of this basic mate- 
rial. Both general purpose crystal 
polystyrene and.high impact poly- 
styrene are being produced. The 
styrene monomer used in manu- 
facturing polystyrene is produced 
in an adjacent plant also owned 


and operated by Cosden. 


CP/108 
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Which valve alloy 


When you next have a requirement for 
high alloy valves, especially for corrosion 
service, why not come to the company 
with the most experience in this field. 


Aloyco has specialized in the manufacture 
of stainless steel valves, exclusively, for 
over 30 years. 


We have accumulated a wealth of know-how, 
not only on how to engineer valves for 
hard-to-handle corrosives, but also on what 
alloys are the most efficient and will 

give the longest life. 


Aloycojs field consulting service is yours for 
the asking. Why not write or call our nearest 
sales office for help on your next alloy 

valve job. Alloy Steel Products Company, 
1301 West Elizabeth Avenue, Linden, 

New Jersey. o.10° | 

Offices in: Boston « New York « Wilmington 
Atlanta + Buffalo + Pittsburgh +« Chicago 

St. Louis « San Francisco + Los Angeles 


These seven corrosion test specimens «ie 
just a few from hundreds of tests conducted 
by Aloyco to insure our valve customei's 

of the right alloy for their particular job. 
Aloyco valves are supplied in such metals as 
304 and 316 stainless steel, Aloyco 20, 
Nickel, Monel and Hastelloy B, C and D. 


Longer Lasting 
ALOYC 0 


, 
‘Ne 5t* 
Orrosivet 


ALLOY 

STEEL PRODUCTS 
COMPANY 

LINDEN. N. J. 
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FROM DU PONT.. 


« 


These companies will cut “Armalon” 
gaskets to your specifications: 


W.S. Shamban & Co. 
11617 West Jefferson Blvd. 
Culver City, California 


General Plastics Corp. 
165 Third Ave. at E. 26th Street 
Paterson, New Jersey 


R. Hurwich Company 
2546 10th Street 
Berkeley, California 


Aero Gasket Company 
763 Hanover Road 
Meriden, Connecticut 


Cinn. Gasket, Packing & Mfg. Co. 
1507 Elm Street 
Cincinnati 10, Ohio 


Southwestern Rubber & Packing Co. 
P. O. Box 5173 
Houston, Texas 


Gasket Manufacturing Co., Inc. 
319 West 17th Street 
Los Angeles, California 


Russell Gasket Company, Inc. 
7424 Bessemer Avenue 
Cleveland 27, Ohio 
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CONTENTS 


Fully describes “‘Armalon”’ felts— 
a new class of gasket materials de- 
veloped by Du Pont for severe 
service. Includes: 


¢ Complete data on characteris- 
tics—physical properties tabu- 
lated for ready reference 

¢ Detailed list of specific applica- 
tions—indicates how and where 
“Armalon”’ performs to best ad- 
vantage 


® 7case histories describing theser- 
vice performance of “‘Armalon’”’ 
gaskets 

e Information on sizes and thick- 


nesses available . . . where to 
buy “‘Armalon”’ 


tay, 








Free booklet tells how 
you can reduce gasketing costs 


other materials. For examples of how 
these amazing materials are being used 


If you’re troubled with constant gasket 
failure, you’ll want a copy of ““Armalon’”’ 


—for gasketing under extreme conditions. 
‘“‘Armalon’’** TFE-fluorocarbon im- 
pregnated felts withstand temperatures 
from -100°F.to 400°F. resist strong acids 
and bases— including red fuming HNOs. 
“Armalon” gaskets seal securely and 


to lower operation costs throughout in- 
dustry, and complete technical data on 
Du Pont “Armalon’’*. .. send for the 
booklet illustrated. Clipthe coupon now. 
Mail to E. I. du Pont de Nemours & 
Co. (Inc.), Fabrics Div., Dept. CE-97, 


last months, even years, longer than Wilmington 98, Delaware. 


*‘‘ Armalon”’ is Du Pont's registered trademark for 
its TFE-fluorocarbon resin impregnated felts. 

**‘ Armalon” TFE-fluorocarbon impregnated felt is 
covered by U. S. Patent 2,764,506. 


MAIL COUPON TODAY 


r 


DU PONT INDUSTRIAL | 
COATED FABRICS 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Dept. CE-97, 
Wilmington 98, Delaware 

Please send me a copy of ‘“‘Armalon’’—for 
gasketing under extreme conditions. 


Name Position 





Company. 
Address 
City 








REG. U. 5. PaT. OFF. 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Zone State 
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CATALOG F-10 

Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 


types of piping prod- 


ucts in this 432 page 
catalog. 
Write for a copy on 
your company letter- 
head. Address Dept. 
24A-FC. 
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FOR FORGED 
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Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 

The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


SALES OFFICES: 


New York, Chicago, Cleveland, Dallas, Camden, 
N.J., St. Louis, Charleston, W.Va., Cincinnati 
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Photo courtesy of C. F. Braun & Co. 


Energy for Process Industries 


Many factors govern selection of energy source 


for today’s process plants, but final choice rests on developing 


fuel and energy sources having lowest delivered costs. 


HERBERT ARGINTAR, James P. O’Donnell, Consulting Engineers, New York 


ELECTION of a process energy source is an 
S individual problem for each plant. It re- 
quires a complete analysis of the particular 
plant’s circumstances. Among the many fac- 
tors influencing the choice are: 

e Fundamental needs of the plant. 
e Plant location. 

e Availability of energy sources. 

e Over-all plant operation. 

e Methods of energy conversion. 


¢ Cost and type of use of each source. 

We’ll discuss these factors in general, pre- 
sent useful data, and develop an illustrative 
example for study. The discussion and refer- 
ence material which follow provide the chemi- 
cal engineer with enough data to make pre- 
liminary studies. 

Before we begin this study, let’s briefly re- 
view the growth and sources of energy. Since 
1900, energy demand of the U. S. has risen 
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steadily at an annual rate of in- 
crease of about 3%. In the 30-year 
period prior to 1947, demand for 
coal was almost constant. Since 
1947, coal demand has been declin- 
ing. Petroleum and natural gas, in 
particular, have furnished both the 
energy of the replaced coal and the 
increase in the total energy demand. 
With energy consumption on an 
ever-increasing scale, it is impor- 
tant to review the energy problems 
of the chemical industries. 


Examine Fundamental Needs 


Most plants require one of three 
basic types of energy or source 


Use Determines Needs—Table | 
Predominant Energy Requirement 


Heat 
Coal carbonization 
Distillation processes 
Ore roasting and reduction 
Petroleum refining 
Portland cement 


Electrolytic 
Aluminum 
Chiorine—caustic soda 
Copper 
Magnesium 
Sodium 
Sorbitol 


Motive Power 
Conveyors 
Crushers 
Ore mining 
Pumps 
Sifters 
Rolling mills 


Natural Sources of Energy—Table Il 
Solar 


Coal 
Coke 
Electricity 
Manufactured gases 
Steam 


Petroleum 
Coke 
Electricity 
Manufactured gases 
Refined fuels 
Steam 


Natural Gas 
Electricity 
Steam 


Falling Water 
Electricity 


Uranium 
Atomic power 


power as shown in Table I. The 
general forms of these types are: 
heat, electrolytic and motive. 

Heat is probably the most widely 
needed requirement for process 
plants. Heat energy is essential for 
plants performing operations such 
as distillation, fractionating, heat- 
controlled mixing and endothermic 
reaction. Any plant having one or 
more of these processes as a major 
process element will be concerned 
with heat energy sources and their 
conversion to production of useful 
work. Such plants include those 
producing oils, alcohols, metals, 
some pharmaceuticals and portland 
cement. The preceding illustrations 
assume, of course, heat directly ap- 
plied to the process. 

In many instances, heat energy 
sources are applied indirectly by 
means of conversion to another 
form of energy. A specific example 
would be the production of elec- 
tricity, in lieu of purchased power. 
To refer to electricity as a natural 
energy source available directly for 
industrial use, might be considered 
to overstep the bounds of natural 
energy source. However, in indus- 
trialized regions, electricity is avail- 
able in such quantity, quality and 
low cost, that it becomes a prime 
source, 

Thus, it is more advantageous for 
some plants to use electrical energy 
directly instead of a heat energy 
source which is converted, by and 
at the plant, to electricity. Plants 
primarily requiring chemical disso- 
ciation or refining for elemental 
metals such as copper, sodium, alu- 
minum or other electrolytic process 
would probably find electricity to be 
a needed energy source. 

Motive power is not energy, as 
such. However, it is the essential 
requirement to be satisfied in a ma- 
terials handling plant. Mining, ore 
beneficiation, and product packag- 
ing plants are in this class. In such 
a plant, the engineer will be very 
much concerned with the applica- 
tion of a suitable heat or electric 
energy source. Thus, though the 
motive power is the prime concern, 
the problem ultimately resolves it- 
self to the basic source of heat. 


Define Energy Sources 


Consideration of these require- 
ments indicates that regardless of 
the need, the problem of basic en- 
ergy type reverts to the original 
natural source. Natural sources 


would normally be the sole type to 
consider in an underdeveloped area. 
However, as was illustrated for 
electricity, there are other sources, 
not natural, but primary. These are 
the sources furnished, usually, by 
the utility industry. For most 
industrial areas, these primary 
sources are electricity, steam, which 
is converted from heat energy, 
manufactured gas and natural gas. 

Utility-furnished primary sources 
become secondary sources at some 
of the larger plants. These second- 
ary sources are produced at the 
plant, sometimes using a byproduct 
as a prime or natural heat source. 
This, though, is beyond the scope of 
what comes into the plant limit. 

Imposing boundaries on energy 
source classification is not inclusive 
of every individual case. Thus, it 
becomes apparent that at the very 
outset, the selection of primary 
process energy is an individual se- 
lection. However, the major sources 
within the reference framework are 
shown in Table II. Omitted from 
the tabulation are such local items 
as bagasse. Regardless of its low 
thermodynamic efficiency, it could 
be a prime energy source for a su- 
gar refinery located in a remote 
area, which only produces and re- 
fines cane sugar. But its application 
is very limited. 

Atomic power is being applied to 
the production of electric energy at 
the present time and undoubtedly 
comes to mind. In 1958, there had 
been initiated 21 stationary civilian 
nuclear power reactor projects with 
electric capacities of 5,000 kw. or 
larger. Four were operational, nine 
under construction or contract, and 
eight in the planning stages. The 
total ultimate generating capacity 
will be approximately 1,700 mega- 
watts or about 1% of the total U. S. 
electrical capacity. Thus, while 
atomic power is included in Table 
II, its use at the present time is 
limited. 


Methods of Energy Conversion 


Recent experiments wherein 
atomic energy is converted to elec- 
tricity represent a change of one 
energy form to another. For work 
to be performed, the energy must 
be used. Each time the energy or 
mass is converted from one form to 
another before its final use, there is 
a loss and, therefore, lesser over-all 
conversion efficiency. Thus, a four- 
step conversion is less efficient than 
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a single or two-step conversion. 
Nevertheless, it is sometimes neces- 
sary to use the less efficient method. 
Some typical examples of these con- 
versions are shown in Table III. 

Our presentation, up to this 
point, establishes the elements of 
the problem. However, the selection 
and use of process energy for a par- 
ticular plant is determined by com- 
prehensive analysis of each part of 
the problem and its relation to the 
whole. The following discussions at- 
tempt to develop these ideas. 


Location Affects Energy Source 


Selection of a plant site is deter- 
mined by consideration of many 
factors such as: 

e Available area for lease or 
purchase. 

e Location and type of trans- 
portation facilities. 

e Available labor, its 
and cost. 

eBusiness and other taxes. 

e Available utilities and other 
energy sources and their costs. 

The above tabulation is not all- 
inclusive, but it is enough to indi- 
cate that the process energy source 
is not always, and most seldom, the 
sole consideration. However, once 
the site is selected, the plant engi- 
neer will probably be concerned 
with efficient use of available 
sources at, or transported to, the 
site. Then, he must consider desired 
process production reliability and 
energy conversion economics. 

There, probably, are several in- 
stances where the availability of en- 
ergy sources or raw material do 
have great influence in plant site lo- 
cation. Generally, this situation oc- 
curs where investment and market- 
ing factors do not take priority in 
site selection. 


quality 


Process Production Reliability 


Selection of the energy source is 
often related to production relia- 
bility. If heat from release of a 
natural energy source is essential 
to a process which would be costly 
to interrupt, availability of the en- 
ergy source, or alternatives for any 
emergency, is of prime importance. 

When considering an economic 
life of considerable length, the fore- 
cast of probable cost-life of a source 
would be important. This is par- 
ticularly true when the plant is lo- 
cated in an area from which the 
source is derived and the number 
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Methods of Energy Conversion—Table Ill 


One-Step Conversion 
Energy 
Source 
Water——> Water wheel+——— 
Fuel 
——> Internal-+++++- 


combustion 
engine 


Waste—-—> Gas turbine-- 
heat 


Fuel— 


Two-Step Conversion 


Fuel» Boiler 


Fuel- —> Boiler 


W aste———>- Boiler 
heat 


Waste———> Boiler 
heat 


Three-Step Conversion 
W ater——>Turbine 
—» Gas turbine 
-——> Internal 
combustion 
engine . 


Fuel- 
Fuel- 


Four-Step Conversion 
Fuel-———- > Boiler 


W aste——> Boiler 
heat 


Turbine 
Turbine | 


—> Gas turbine+—_—___— 


Generator 
Generator 


Motor-++++-++ 
Motors + 
Motor 


Generator Mator--+----— —> 
Generator Motors ——> 


In either three- or four-step conversion, another step may be added by rectifica- 


tion of a.c. to d.c. power. 


of available alternates is limited. 

Energy use also is important 
when considering the selection of 
the energy source for the process. 
For example, an electrolytic bath 
requires electric energy. As long 
as this energy is supplied, the proc- 
ess can continue. It is very unlikely 
that a local operator gives a second 
thought to the source of power. To 
him, electricity is electricity, and 
his only concern is that it be sup- 
plied to the process. But, to the 
process engineer, the source of elec- 
tricity is important to continuity of 
the process. 

A three- or four-step conversion 
method will permit the plant to gen- 
erate its own power with a reason- 
ably wide selection of original 
energy sources. However, the 
breakdown, turn-over maintenance, 
or other cause of interruption in 
the power plant will cause a loss 
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of the usefully employed electrical 
energy. Contrariwise, purchase of 
power probably will be much more 
reliable. Whatever causes an inter- 


‘ ruption of service at the plant’s 


power station, might similarly 
cause a utility interruption. But, 
for a utility, the interruption gen- 
erally would be local, and the util- 
ity’s system would still provide 
energy for its customers. This ex- 
ample may appear to be an oversim- 
plification; but it illustrates the re- 
lation between energy source and 
process reliability. 


Economics Influence Source 


Economics greatly influence the 
selection of the energy source. But 
it is not simply the economics of 
cost of source. Consideration also 
includes: 

¢ Economic life of source. 
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e Economy of additional invest- 
ment to provide for alternate or 
standby sources. 

¢ Economy of applied conver- 
sion method. 

eEconomy of using less effi- 
cient byproduct or waste sources 
vs. efficient purchased source. 

Initial and operating cost of 
energy conversion equipment is be- 
yond the scope of this discussion. 
However, samples of useful data for 
various energy sources are here- 
after presented for reference. 

Energy supply, availability and 
cost, and energy sources and re- 
sources are data essential to the 
proper evaluation of the problems 
discussed thus far. In the succeed- 


ing pages, these data are presented 
and discussed, as applied to the 
United States. An amplified discus- 
sion of the evaluation of the future 
availability of resources is inten- 
tionally omitted. Its value would be 
most useful to very large plants for 
which comprehensive engineering 
studies would be required. The data 
may be obtained from standard 
sources referred to at the end of this 
report. 


Mineral Fuel Industries 


Total energy production, and in- 
dividual production from mineral- 
energy fuels and energy from 
waterpower is shown in Fig. 1. The 


Wholesale Price Indexes for Fuels—Table IV 


Petroleum 
All and 
Fuels Coal Coke Gas Electricity Products 
1948-52 (avg.) 105.1 107.1 116.1 101.3 99.8 107.1 
1953 109.5 112.8 132.0 107.8 99.1 TUR 
1954... 108.1 106.3 132.5 108.8 101.8 110.8 
1955 107.9 104.8 135.2 111.6 97.4 112.7 
1956 111.2 114.5 149.7 115.1 94.2 118.2 
1957 117.2 124.4 161.7 116.1 955 127.0 
Bas2 period 1947-49—100 
Comparative Fuel Prices—Table V 
1956 1957 

Bituminous Coal 

Screenings for industrial use, fob car at 

mine, to industrial consumers. . $5.08 /ton $5.56/ton 

Metallurgical coal, fob. car at mine, to 

coke manufacturers 6.19/ton 6.64/ton 

Average retail price 15.65/ton 16.28/ton 

Cost of coal at merchant coke ovens 9.85/ton 10.76/ton 
Anthracite Coal 

Chestnut 12.07 /ton 13 .06/ton 

PS Vite. hi 8.95/ton 10.39/ton 

Buckwheat No. 1. . 7.16/ton 9.21/ton 
Petroleum and petroleum products 

Crude petroleum at well............. 2.79 /bbi. 3.09/bbl. 

Fuel oil, No. 6 at Philadelphia. ....... 2.96/bbl. 3.31/bbi. 

Bunker C, average for all Gulf ports... 2.19/bbl. 2.85/bbl. 

Distillate fuel oil No. 2, average at Phila- 

I tS serats wikis slates Cane he on Selo 10./¢/gal. 11.1¢/gal. 

Distillate fuel oil No. 2, average for all 

Gere. 5... 5s 9 2¢/gal. 10.0¢/gal. 


Natural Gas 
U. S. average value at well.......... 
Average value at points of consumption 
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10.8¢/1,000 cu. ft. 11.3¢/1,000 eu. ft. 
41.5¢/1,000 cu. ft. 43.1¢/1,000 cu. ft. 


energy is represented in terms of 
heat content for each source. The 
status of the national economy, 
p litical, production cost, and other 
factors generally affect the mineral 
fuels industry. This is evident 
when the periods 1917-1919, 1929- 
1932, and 1939-1944 are examined 
for the relative production. 

It is interesting to note the pro- 
duction change in coal as contrasted 
with natural gas during 1929-1932. 
Production cost, as well as introduc- 
tion of better methods of using the 
cleaner gas very likely affected pro- 
duction output. Observation of the 
end of the graphs in 1957 shows 
changes resulting from contraction 
of the economy and closing of the 
Suez Canal that year. However, the 
general trend indicates an expan- 
sion of the production of energy 
with the implied reminder that we 
are depleting our natural resources 
more rapidly with time. 

Fuel costs are closely related to 
production and consumption. Tables 
IV and V provide such data. Table 
IV should be particularly useful as 
it can be related to other cost in- 
dices; and future prices approxi- 
mated based on predicted trends of 
such indices. 


Liquefied Petroleum Gas 


From the data shown in Fig. 2. 
we find that the volume of liquefied 
petroleum gases is constantly in- 
creasing. Data for these curves are 
given in Table VI. This table in 
dicates that the Southwest, partic- 
ularly Texas, is the geographica! 
area of the major sources of thes« 
products. Costs are included and 
provide information for obtaining 
representative product costs when 
estimates must be made. 

Liquefied petroleum gas is also 
refinery produced. Delivery in- 
creases to chemical plants for use 
as raw material and solvents were 
higher in 1956 and 1957 than de- 
liveries for domestic and commer- 
cial uses elsewhere. Sales for syn- 
thetic rubber components, internal- 
combustion engine fuel, and indus- 
trial plants fuels also were high. 
Therefore, Table VII showing the 
location of these sources is in- 
cluded for reference. 

Prices of the various fuels are 
not as variable as the stocks of fuel. 
The average price in 1957 of pro- 
pane fob Houston, was 4.38¢/gal. 
compared with 4.78¢/gal. in 1956. 
The average price in January of 
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5.13 al. declined to a low of 3.88 P 
in th and then increased to on Mineral Fuels Provide Almost All of the Energy in U. S. 
average of 4.77¢ in December. ae 

Producers received an average of 40 Sor ewan ae ra 
3.96¢/gal. for LP-gases in 1957, : | 
compared with 5.09¢ in 1956. Re- 
serves had little influence on these 
variations in price. 








+ = Fig. 1 








Natural Gas Resources 30,000 


Production and prices of natural 
gas for 1940-1957 are shown in Fig. 
3. Data for these curves also indi- 5 
cate the major sources are obtained 
from. the Southwest, particularly 
Texas. A 





Total energy -~~ | 
| 
| 








and lignite 


shown in Fig. 4. Use has constantly 
increased. Between 1956 and 1957 


A 20000 \ é ; BES 
Consumption of natural gas is 7a Bituminous cool 







































increased use by consumers were: z 
industrial fuel, 5.8%; total indus- \M™ 
trial, 5.1%; portland cement in- \ I\/ 
dustry 1.4%; residential, 7.4% and 10,000} —— 7 
commercial 8.2%. Petroleum 

' Average wellhead price in 1957 (total crude)~, 
was 11.3¢/1,000 cu. ft.; ‘while aver- a | 
age point-of-consumption price was Anthracite ~ Natural gas ~~ Woterpower> 
43.1¢/1,000 cu. ft. Data for rep- es : 
resentative states is shown in Table 0 SPT ili titi iiti tit 
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Anthracite Coal 


‘a Natural Gas Is Prime Source of Liquefied Petroleum Gas 
Losses to competitive fuels, par- 









































ticularly natural gas were the prin- §— Million ‘gal. 
cipal causes of the decline in pro- 14,000 T — rr 
duction and price of Pennsylvania | 
anthracite. The greater part of the - Tee 
decline probably occurred in the use 
for heating and other domestic 12,000 fo 
purposes. Industrially, some uses 
Value of LPG for 1957—Table VI — 
= Total liquid production ~~ 

Thousand Thousand 

Gallons Dollars p00 
Arkansas......... 54,034 2,097 
California........ 390,743 20,421 = Liquefied petroleum gases 
Colorado........ 73,911 3,785 ‘ 
RE re 364,635 15,549 6,000 
Kansas.......... 103,494 4,042 
Kentucky......... 176,033 7,403 2 
Lovisiana......... 335,142 14,888 a4 4 eee 
Mississippi... .. 10,044 472 4,000 
Nebraska........ 57,615 3,305 Pn al, Natural gasoline ~ * a 
New Mexico...... 375,930 13,046 eens 
Oklahoma... .... 587,140 21,824 > 000 
Pennsylvania...... 1,211 106 : ag _———— 
TOMO oso ccs He 3,831,664 147,618 tL ee the aieints . 
West Virginia... . 235,881 6,543 » gh ees eee. mie 
Wyoming........ 57 ,805 2,566 a “a a ‘an a0 
a ae 6,655,282 263,665 
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Refinery Production of LPG for 1957—Table VII 


Butane- 

Propane, Propane, 

Thousand Thousand 

Gal. Gal. 

East Coast 230,050 sk sek ws 
Illinois. . 101,682 420 
Ohio... ee 
Louisiana 124,278 21,126 
Texas. . 329 , 280 14,826 
California 188,412 6,972 
Total.... 1,204,098 65,268 


Butane, 
Thousand 
Gal. 


40,026 
15,540 
18,690 
60,522 
351,120 
60,018 


582,960 


Other LPG, 
Thousand 
Gal. 


236 , 586 
89, 586 
15,330 


392,028 


Total, 


Thousand 


Gal. 

278 ,082 
116,802 
102,186 
442,512 
784,812 
270,732 


2,244,354 


Production of Natural Gas and Its Value—Table VIII 


Quantity, 
Million Cu. Ft. 
1956 1957 
California 504,458 492,338 
Kansas. 526,091 586,690 
Louisiana . 1,886,302 2,078,901 
New Mexico. 626,340 723 ,004 
Oklahoma 678,603 719,794 
Pennsylvania 104,508 101,801 
Texas. 4,999 , 889 5,186,215 
U.S... 10,081,923 10,680,258 


Estimated Value at Wells, 
Thousand Dollars 


1956 


113,503 
59,448 
215,038 
55,118 
54,288 
33,652 
434,990 


1,083,812 


1 


Average Value of Natural Gas for 1957—Table IX 


At Wells, 
¢/1,000 Cu. Ft. 
ae 23.7 
Kansas... 11.4 
oo . SEC ee tice 
POM 60s ns oo poahin 054s ees 28.4 
Oklahoma. . 8.3 
Pennsylvania. ................4. 31.1 
PRED oS nora da Fae os ee aS aA 
co eee a 23.8 
PIE AO. 53 ok Sow Gx aww 11.3 


(1957 


116,684 
66,883 
232,837 
67 ,962 
59,743 
31,660 
500,153 
, 201,759 


At Point of Consumption, 
¢/1,000 Cu. Ft. 


1 


45.0 
27 
17.9 
28.9 
42:9 
Tad 
16.4 
43.4 


43.1 


Average Value of Bituminous Coal at Mines for 1957—Table X 


Underground Strip 


Mines, 

$/ton 
PNET 6. . S58 Se edan ss tor 6.74 
TI 6 oh Satire eccoler “aes 4.91 
| A. 0c ae pep nt ae 4.65 
a eS eer aae 6.34 
Virginia. ..... as pret 5.33 
Watt Virgie... ... vic csineses 5.71 
U. S. Total. ... 5.52 
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Mines, 
$/ton 
5.25 
3.38 
3.64 
4.10 
3.96 
4.43 


3.89 


Auger 

Mines, 
$/ton 
3.40 
3.86 
3:71 
3.535 
4.11 
4.48 


4.12 


All 
Mines, 
$/ton 

6.49 
4.53 
3.96 
5.47 
5.22 
5.58 


5.08 


increased, others declined. Electric 
power utilities, the largest indus- 
trial consumers, increased their 
consumption slightly. A slight gain 
was also made as an admixture with 
bituminous coal in the manufacture 
of oven coke. 

However, these facts should not 
discourage the process plant engi- 
neer from investigating the use of 
this fuel. Though there are opera- 
tional and maintenance advantages 
to the petroleum products, a mod- 
ern coal handling plant may also be 
desirable for heat production. 


. 


Bituminous Coal 


Availability of bituminous coal 
from mines predominantly through- 
out the eastern half of the United 
States, should increase its appeal 
over the hard coals. Though its pro- 
duction has also shown continuous 
decreases, as petroleum products 
increased, this particular form of 
coal holds its own in coke plants, 
cement mills, and other industries. 

Electric power utilities are still 
large consumers and have continu- 
ously improved its energy-release 
efficiency. In 1957, 0.93 lb. of coal 
was required to produce 1 kwh. 
Continued improvement in combus- 
tion efficiencies resulted from ad- 
vanced boiler design and the use 
of higher steam pressures up to 
and including the supercritical. 

For small process-plant type ap- 
plication the Bituminous Coal Re- 
search, Inc., has designed and built 
a fully automatic, coal-fired, pack- 
age boiler plant, utilizing a water- 
cooled, pulsating grate. These units 
can be obtained for requirements of 
1,500 to 20,000 lb./hr. of steam and 
pressures up to 300 psi. 

However, the significance of 
Table X, which shows the varied 
sources and average value must not 
be confused. Average value is not 
the consumer’s price. The data ex- 
clude transportation, handling and 
distribution costs. Average retail 
price is about 325% of the average 
value. As a further reference, Fig. 
5 shows how this average value has 
varied throughout the years. How 
coal can be used more economically 
in some older existing plants that 
have not been modernized is shown 
in Fig. 6. 


Purchased Electric Energy 


Total generating capacity in the 
United States in 1957 was roughly 
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146 million kw. It is estimated that 
this figure will almost double in the 
next decade. The figure, itself, rep- 
resents more than double the ca- 
pacity a decade ago. An energy 
source such as this must certainly 
be investigated. 

Growth of electric generation is 
shown in Fig. ”. 

In addition, the growth, as well 
as present quantity of capacity ac- 
cording t ownership is shown. It 
is interesting to note that less than 
10% of the total is self-generated 
by all industry. 

Distribution of the source of this 
energy throughout the country is 
shown, by regions, in Table XII. 
It is obvious the greater production 
is near the greater industrial, and 
larger populated areas. 

As previously discussed, electric 
energy is actually a secondary 
source. The primary energy into 
the prime mover is of interest. 
However, electricity generated 
from fuel has increased at a greater 
rate than electricity from hydro- 
power. In 1920, the fuel-hydro ratio 
Was approximately 1.57. Today, it 
is 3.86. Of all thermal generation 
today, coal is the most important 
source, and furnishes approxi- 
mately 71% of the total. Gas is 
second with approximately 22%, 
and fuel oil is third with about 7%. 
However, most of the conversion is 
four-step conversion because steam 
accounts for about 80% of the total 
production, internal combustion en- 
gines about 4% and hydro provides 
the balance. 

Whether or not a process plant 
should generate its own power is 
dependent, in part, upon fuel prices. 
However, efficient use of the fuel 
will reduce the over-all cost. Re- 
gional data showing actual costs 
and heating values, for the year 
1956, are shown in Table XIII. 
These data should be very helpful in 
making economic studies. Addi- 
tional data for purchased power 
estimates are given in Table XI. 
As will be seen, the cost of electric- 
ity has constantly decreased 
through the years. 
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Other Factors to Consider 


Rice Sie hl 


Plant location was discussed 
previously. Data in this regard 
should be mentioned, as_ these 
sources and types of information 
are not generally appreciated. 

Information can usually be ob- 
tained from the various State 
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Average Value at Mines of Bituminous Coal 


Average value of cool, $ 


Fuel Economy at Electric Power Plants 
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Cost of Electricity—Table XI 


Commercial and Industrial Users 


SO 35 '30 35 40 45 ‘50 55 


Steam Prime Movers Dominate Generator Drives—Table Xil 


Installed Generating Capacity for 1957 


Small Firms, Large Firms, Steam, Hydro, Internal Combustion 
¢/Kwh. ¢/Kwh. Thousand Kw. Thousand Kw. Thousand Kw. 
1956 2.45 0.89 Middle Atlantic... .... ‘ 17,648 1,922 76 
1955.... 2.47 0.99 E. North Central............ 27 , 858 850 384 
1954 2.52 0.99 W. North Central........... 6,605 1,299 1,023 
1953... 2 53 1.00 S. Atlantic........ : ; 13,594 3,548 188 
1952. 2.55 1.01 E. South Central........... 9,477 3,693 29 
1951... 2.55 1.00 W. South Central........... 9,645 945 433 
1950.. 2 64 1.01 0 EES Pare 2,863 3,784 222 
1949... 2 66 1.05 Ec bila Sw sie ees 7,070 10,052 54 
1948... 2.67 1.01 NS soe 2h an cee ee 99 , 266 26,951 2,520 
Fuel Costs for Electric Power Generation in 1956—Table XiIll 
Cost of All Fuels Coal Oil Gas 
¢/Kwh. ¢/Million Btu. $/Ton Btu./lb. $/Bbl. Btu./Gal. ¢/1,000 Cu. Ft. Btu. /Cu. Ft. 
plow Gealend:. . ... 6... <6. 39.6 10.55 13,606 2.63 149,661 38.4 1,011 
Middle Atlantic. . 5s Wea ooo 30.8 7.63 12,743 2.53 149,448 33.7 1,059 
Mart Cotte. «5. occ. Oe? 24.4 5.68 11,579 4.75 140,948 13.5 610 
W. North Central.......... - Oz 24.6 5.65 10,504 3.30 144,940 22.3 1,008 
South Aiiowe.... 5 cece ses C2 28.8 7.04 12,750 2.48 149,636 24.8 1,025 
Ec Goeth Comtral.. so... sce. ID 19.1 4.53 11,897 ae 155,542 20.7 1,047 
W. Sau Contval............. GW 12.0 4.36 14,273 2.66 148,856 1 $e 1,059 
MN ee one eee ae 0.29 22.4 4.02 9,371 1.82 152,548 22.1 990 
oR ET Be ORL ARES Ee 0.35 29.6 Sie o> aes 217 151,797 28.2 1,080 
ns sce eg hate Wabi ae 0.29 25.4 6.29 12,030 2.42 150,329 18.9 1,001 
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Chambers of Commerce, Depart- 
ment of State, or railroads. The 
data obtainable from these sources 
generally include: 
e Plant site data. 
ePopulation and 
labor force. 

_¢ Available utilities and their 
costs. 

e Transportation facilities. 
e Taxes. 

Because the St. Lawrence Sea- 
way, which has just opened, might 
be of interest, a typical site de- 
scription is presented here. The 
data are taken from “The Greater 
St. Lawrence Seaway Area, New 
York State, Industrial Sites,” as 
published by the New York Central 
System. 


available 


How to Evaluate Fuel Source 


Application of the ideas and data 
presented here will round out the 
entire study. Accordingly, a basic 
study to discuss fuel source will be 
developed. This study is typical of 
the primary energy application to a 
plant process. In this problem, we 
will attempt to show the thinking 
required, in part, by the process en- 
gineer for evaluating alternate 
sources of fuel. 

Consider the process engineer’s 
problem when given a flowsheet and 
a heat and material balance as 
shown in Fig. 8 and Table XIV. 
If the problem were directed to heat 
alone, a study could be made of all 
the forms of energy sources avail- 
able at the plant site considering 
only equivalent heating value and 
conversion method. 

To put direction and uniqueness 
into this example, let us assume: 

1. Plant is located near the St. 
Lawrence Seaway. 

2. Continuity of operation is 
essential. 

3. A preliminary study regard- 
ing fuel selection is necessary. 

The NYCRR data indicate that 
natural gas is available from the 
utility. This will be natural gas at 
an estimated heating value of 1,000 
Btu./cu. ft. at a cost of approxi- 
mately 70¢/1,000 cu. ft. 

Other nonutility fuels are also 
available, and may be attractive be- 
cause of the good transportation 
facilities at the site. However, if 
they are fuel oil or coal types, it is 
apparent a considerable storage 
area and facility would be required 
to store adequate quantities of fuel 
between deliveries. In an amplified 
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Generating Capacity Shows Threefold Growth Since 1940 
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study, these fuels should be investi- 
gated. 


Provide Continuity of Process 


However, there is another ele- 
ment to this problem that may have 
a greater influence on selection than 
local availability. This is the fact 
that outages in production are to be 
avoided. The fuel supply, or lack 
of it, can obviously contribute to the 
outage. A curtailment or cutoff 
of the natural gas supply due to 
local distribution or transmission 
line failure is a possibility. A serv- 
ice interruption where the gas is 
sold on an interruptable basis is 
also a probability. 

These considerations, as well as 
the presently uninvestigated pos- 
sibility of high maximum demand 
charges for peak loads in the 
future, suggest that an alternate or 
standby fuel be provided. This al- 
ternate would -require storage 
facilities. Since, the alternate pro- 
vides standby service, the demand 
would be much smaller than it is for 
the prime fuel. Consequently, the 
storage facility required is much 
smaller than that required for the 
prime fuel. 

The storage reqvirement reintro- 
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duces the value of fuel oil or coal. 
However, these necessitate a distri- 
bution method from storage to 
burner different from that required 
for gas. The combustion system 
would also be different. However, 
LP gas overcomes these disadvan- 
tages. When properly mixed with 
air, LP gas can be used interchange- 
ably with manufactured or natural 
gas. It can therefore be used 
through the same distribution sys- 
tem and combustion devices. Fur- 
ther, LP gas is relatively cheap. 

Now, LP gas from a direct source 
is rarely used as a standby for 
manufactured or natural gas be- 
cause its cost is often much lower. 
Thus, the preference would be to 
use it exclusively. However, if it 
is unavailable from a direct source, 
its use is attractive for situations 
such as outlined here. In fact, many 
utilities follow this practice. This 
doesn’t entirely answer the process 
engineer’s problem. 

The process engineer must study 
the economy of LPG as standby. In 
general, he must recognize these 
factors: 

1. Distance from source. Often 
freight is more than cost of LPG 
at shipping point. 


2. Industrial gas curtailment 
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Use Heat and Material Balance Flowsheet 
To Determine Process Heat Requirements 


Fatty acid vapor 
280 Mol. wt. 














950 Ib. vapor/hr. 


12 lb. steam/hr. 


4I0 F. 








5mm. Hg abs.. 





Crude fatty acid feed ——«X 


0.85 sp. gr Charge 
1,000 lb/hr pump 

141 gal./hr 2.35 gpm. 
0 Btu./hr : 
I80F 


Feed 
0.75 sp. gr. 





28 gpm. 
170 F 


Cooling water 
280,000 Btu./hr. 







Product condenser 


To vacuum equipment 
12 lb. water vapor /hr. 
Trace of noncondensables 





yw 380 F. 
ISOF. 





Cooling water 







13,075 Btu./hr. 
I80F., 4.5mm. Hg abs. 








Reflux (not 









Distillation tower 


2'4" dia. x 38'0" 527 F. 


for design feed) 


< 
required Fatty acid distillate 
0.85 sp. gr. 
Product pump 990 Ib./hr. 
2.25gpm, !34gal./hr. 
180 F. 











Saturated steam 
100 psig 


12 |b./hr. 
14,275 Btu./hbr. 


Fig. 8 





Fatty acid 
280 Mol. wt. 
1,710 Ib. vapor/nhr. 
58 ib. liquid/ hr. 


301,400 Btu./hr. 











16 mm. Hg abs} Reboiler 
L Fatty acid pitch 
Fatty acid liquid 0.71 sp. gr. 
0.75 sp. gr. 50 |b./hr. 
1,768 Ib. /hr. 0.14 gpm. 
475F. 4755 22,600 Btu./hr._ 








Heat and Material Balance for Problem—Table XIV 


Heat Entering the System 


’ 


In feed : O Btu. /hr. 
In steam... . 14,275 Btu. /hr. 
At reboiler.... 


Total heat entering system. . 


Heat Leaving the System 


. 301,400 Btu. /hr. 


ue anes 315,675 Btu. /hr. 


In distillate... ... O Btu. /hr 

a ee a .. 22,600 Btu. /hr 

From condenser. ... soos Seep ee fer. 

In cooling water...... .. 280,000 Btu. /hr 

Total heat leaving system............. 315,675 Btu. /hr. 
Process Materials 

CB le ee had ose Dae ingle g Mas a etek 1,000 Ib./hr. 

Fatty acid distillate out... . 950 Ib. /hr. 

Fatty acid pitch out............ 50 Ib. /hr 

See IES TIS OB in is ede c's 6 seats e.. nse snipe 1,000 Ib. /hr. 


period can result from low tempera- 
tures or line failure. Daily gas re- 
quirement and the possible curtail- 
ment period will determine the LPG 
reserve requirement. 
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3. Local utility demand charges. 
4. Cost of outage time compared 
with costs for LPG storage and use 
facilities. Storage and handling is 
expensive. The equipment includes 


ae Bottoms pump 


250-psi. working pressure storage 
tanks; tank foundations; unload- 
ing, vaporizing and diluting equip- 
ment. Cost varies with required 
distribution pressure; buildings; 
real estate, and carrying charges. 
Maintenance and operation all are 
relatively expensive items which 
build up standby cost. 

When these items are considered, 
the process engineer will be able to 
evaluate more properly the over-all 
problem. However, the high stor- 
age pressures and heat content of 
the fuel make study worthwhile. 

Storage tanks for LPG are usu- 
ally constructed of 18,000 or 30,000 
gal. gross capacity (15,000 or 25,- 
000 gal. net). The smaller tank 
holds the equivalent of 2.5 million 
cu. ft. of manufactured gas, or ap- 
proximately 1.5 million cu. ft. of 
natural gas. The larger tank holds 
the equivalent of 4.3 million cu. ft. 
of manufactured gas or about 2.5 
million cu. ft. of natural gas. Add 
to these data, the prices for LPG, 
and a study can be made. 
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Pennsylvania LPG/has an aver- 
age value of approximately 9¢/gal. 
as shown in Table VI. Table indi- 
cates an average fob Houston, price 
of 44¢/gal. For Pennsylvania LPG 
to be competitive, the local price of 
the Texas product must be almost 
double the fob price, which indi- 
cates the cost of transmission and 

» distribution. Data are not given 
for the actual cost of LPG in the 
particular area, so assume the price 
is 11¢/gal., for intermittent de- 
livery, as in this problem. Plant 
location was actually selected to 
emphasize the use of plant location 
data, as well as illustrate the con- 
sideration to be given this type of 
problem. 

In order to evaluate the problem 
economically, let us assume the fol- 
lowing additional data, as well as 
restate the data previously pre- 
sented. 

1. Natural gas supplied at 30 
psig. and used on high pressure in- 
spirating-type burners. 

2. Total of four days gas curtail- 
ment, six times a year. 

3. Cost of LPG delivered is 11¢/ 


gal. 

4. Cost of natural gas is 70¢/ 
1,000 cu. ft. 

5. Over-all thermal efficiency is 
50%. 


We begin our calculations for 
this study by finding the daily gas 
consumption necessary to supply 








Coke and byproducts.......... 

Drugs and medicines................. 
Explosives and fireworks............ ~ 
WN oie aca ie ee ciara. dh estes s 





Paints, varnishes, pigments............... 
Paper, pulp and board................. 
EE ate et On ara Re a Pe 
Plastics materials. . 


Synthetic fibers... . 2. cee eee 

Rubber producis......... 00.0... 0050055. 
Soap, glycerin, cleaning.................. 
Ce ree okt BOP Aleta. 





I A ro a ay Pe ee bee 
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320,000 Btu./hr. For 24-hr. opera- 
tion, heat requirement is 320,000 
x 24 = 7.7 x 10° Btu./day. Using 
natural gas having a heat value of 
1,000 Btu./cu. ft. and burned at 
50% thermal efficiency requires 2 
x FT x 10 = 1/10 or 15.4. xk 10 
cu. ft./day of natural gas to supply 
the necessary heat. 

Next, we estimate the LPG stand- 
by consumption. Approximately 11 
gal. of liquid propane equals 1,000 
cu. ft. of natural gas. Hence, LPG 
equals 15.4 x 10° x 11/10° = 169,- 
400 gal./day. Allowing for thermal 
efficiency, standby requirement of 
LPG is 2 « 169,400 or 338,800 gal./ 
day. 

Storage costs for tanks in this 
area are approximately 50¢/gal. If 
we use tanks having a gross capac- 
ity of 30,000 gal. (net of 25,000 
gal.), we need 338,800/25,000 = 
13.5 tanks. Actually, 14 tanks are 
necessary. Therefore, total storage 
will be 14 x 25,000 or 350,000 gal. 
Cost of these tanks is $175,000. 

Unloading equipment, vaporizer, 
diluting valve, compressor and 
work tank will cost about 20% of 
storage cost. Hence, the other 
equipment will add $175,000 x 0.20 
or $30,000. Total standby equip- 
ment cost is $205,000. 

Propane at 11¢/gal. is equivalent 
to $1.21/1,000 cu. ft. of natural gas. 
Incremental cost of using standby 
LPG is ($1.21 — 0.70) or $0.41/ 
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1,000 cu. ft. of gas. Total cost of 
using standby LPG during natural 
gas curtailment is 15.4 x 10° x 


$0.41/10° = $6,300/day. 

Weather conditions at this loca- 
tion may cause six 4-day shutdowns 
per year. Cost of outage because of 
loss of profit, wages, etc. is $8,100/ 
day. Hence, six outages of four 
days each cost 24 x $8,100 or $194,- 
400. Thus, the LPG installation is 
worth approximately $195,000 per 
year. 

Incremental cost of LPG fuel for 
a total of 24 days outage is $151,000 
over natural gas. By using the 
standby LPG, there is available 
$44,000 for amortization of standby 
facilities. Since these facilities cost 
$205,000, amortization will occur in 
approximately five years. 

With the above study, the process 
engineer has a good lead for a de- 
tailed study. The preliminary study, 
based upon the stated assumptions, 
indicates the feasibility of using 
utility-furnished natural gas and 
providing an LPG standby storage 
system. This conclusion is the in- 
terpretation of approximate amor- 
tization time. However, initial cost 
of standby facilities must also be 
weighed. The flow sheet indicates a 
medium-size plant. Initial storage 
cost may be disproportionately 
large for the investment capital 
available. 

Some of the advantages to be 


Compare Generated to Purchased Power for the Chemical Process Industry—Table XV 


Purchased Cost, Generated, 
Thousand Purchased, Generated, Total Percent of 

Dollars Million Kwh. Million Kwh. Million Kwh. Total 

a 223 ,639 40,783 13,754 54,537 25:2 
8,482 849 304 1,153 26.3 

10,931 945 103 1,048 9.8 

20,772 1,761 83 1,844 4.5 

5,766 439 20 459 4.4 

32 45,824 4,205 306 4,511 5.8 
4,058 253 64 317 20.2 

oe 34,204 3,913 2,177 6,040 35.2 
af 84,705 * "24,685 12,278 37,113 33.0 
19,520 1,603 120 1,423 7.0 

8,270 625 204 829 24.6 

73,858 9,606 13,989 23,595 59.0 
44,116 5,616 4,023 9,639 41.8 

6,822 716 303 1,019 ‘ Be 

4 3,172 466 1,954 2,420 81.0 
Sy 32,745 3,087 732 3,819 19.2 
J 3,666 266 94 360 26.2 
30,694 2,575 1,715 4,290 40.0 

Pe 661,244 102,543 52,173 154,716 33.8 
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gained by this LPG standby system 
are: 

1. Continuity of plant operation 
in respect to fuel supply. 

2. No loss of profit or product 
through fuel curtailment. 

3. Possibility of reducing future 
demand charges of the utility by 
peak-shaving during high demand 
periods. 

4. Interchangeability with prime 
fuel system. 

5. Possible savings if LPG trans- 
mission system is extended. In a 
final analysis, all these facts must 
be carefully studied and evaluated. 


Fuel, Steam and Electricity 


Whether to purchase power or 
generate power requires resolution 
of many interrelated and compli- 
cated factors. In the process in- 
du:try, the problem is increased 
because of two particular charac- 
teristics. The need for process 
steam and, in many cases, the pro- 





HERBERT ARGINTAR is project engineer 
with James P. O’Donnell, consulting 
engineers, of New York. His engineer- 
ing experience includes assignments on 
petroleum and petrochemical projects 
as well as design work on military con- 
struction work. 

Argintar is a licensed professional 
engineer in New York and New Jer- 
sey. He holds the B.E.E. degree from 
City College of New York and has 
studied mechanical engineering at 
NYU. 

Since 1953, he has been on the staff 
of Pratt Institute where he teaches 
courses in electrical engineering and 
industrial plant design. 


duction of combustible wastes or 
byproducts. 

Process steam requirements can 
be met by purchase, in several in- 
stances, or generation or a combina- 
tion of both. This adds to the prob- 
lem. However, the availability for 
purchase is limited by the plant 
location and the supplied steam 
characteristic. Plants located re- 
mote from a major industrial area 
more than likely do not have utility 
steam available. Those located 
where it is available may be serv- 
iced with steam characteristics 
which require alteration to suit 
the plant needs. 

Some industries produce com- 
bustible byproducts or wastes. Gen- 
erally, their characteristics are 
such that they can only be used as 
fuels. Sometimes these products 
are burned for disposal, without 
useful work produced from the 
liberated heat. Often the material 
is of such low heat-value, that its 
conversion to electric energy would 
normally be considered uneconomi- 
cal. Thus, the problem requires 
careful study for solution. 

Recently, a new arrangement for 
obtaining purchased electric 
energy, and sometimes process 
steam, has been introduced. It is 
unique in that two industries, the 
fuel producing plant and the public 
utility, exchange with each other 
the product most efficiently and de- 
pendably produced by itself. Pacific 
Gas & Electric Co. at San Francisco 
had such arrangements with three 
refineries in 1950. The Esso Bay- 
way refinery at Linden, N. J. also 
developed such an arrangement 
with the Linden station of the 
Public Service Co. Esso supplies 
fuel oil and water to the utility and 
the utility supplies the entire elec- 
tric energy and steam needs of the 
refinery. 

The mutual advantages of an in- 
dustry-utility cooperative effort 
such as described are obvious. 
However, they cannot always be 
obtained. By contrast, American 
Cyanamid’s plant at Bound Brook, 
N. J., could not derive benefits when 
it became necessary to provide ad- 
ditional steam and electric energy 
required by plant growth. In this 





instance, the plant was one that 
had always produced its own serv- 
ices and had no utility tie-ins. Be- 
sides the considerable cost of pres- 
ently installed equipment, of high 
quality design, the plant engineers 
had to consider fuel available to 
the plant site. The conclusion 
was to expand existing facilities. 

The above examples illustrate an 
important economic factor in pur- 
chased or plant generated power. 
This factor is: where should money 
be invested. The major items of 
cost in power generation are capital 
investment and fuel. Consider the 
capital investment. Capitalization 
of the’ electrical investment, 
whether purchased power equip- 
ment or power plant equipment, 
may not in itself be very critical, 
particularly in a large plant. How- 
ever, the competition for the avail- 
able capital among the many pos- 
sible uses in the plant does warrant 
consideration. 

Remember that the products of a 
process plant’s power station are 
not the products the plant sells. A 
power company, on the other hand, 
which invests in a power station is 
investing in the production of prod- 
ucts it produces for profit. Con- 
sider, too, the fuel charge. Except 
in a fuel producing process plant 
(‘either a possessed natural re- 
source, or direct or byproduct), it 
is doubtful that fuel could be pur- 
chased as cheaply as it can be by 
the power company. The cost of 
power production may then exceed 
that of the power company. 

These are some of the considera- 
tions for electric energy. Today 
this energy source is an important 
one to the process industries as 
shown by the data in Table XV. 
The table shows the amount of 
power purchased and generated in 
the various classifications of chemi- 
cal process plants. 
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GC. D. MASSEY, Stauffer Chemical Co., 


CONOMICAL, two-stage, knitted 
wire-mesh filters can _ satis- 
factorily prevent emission of par- 
ticulates from the stacks of plants 
making 98% sulfuric acid. Under 
average conditions, these filters 
gave consistently better results 
than five other types tested. 
Sulfuric acid manufacturing fa- 
cilities of the Consolidated Chemi- 





























How Well Do Filters 


Trap Stray Stack Mist? 


Wire-mesh demisters work best for H:SO, plant. 





Other filters may do the job for you. 


Look over comparative performance data. 


Consolidated Chemical Industries Div., Houston, Tex. 


cal Industries Div. of Stauffer 
Chemical Co. at Houston consist 
of four sulfur-burning contact 
plants and two alkylation-acid re- 
generation units. These facilities 
are located along the Houston ship 
channel together with a vast indus- 
trial network of oil refineries, 
petrochemical plants, plastic com- 
panies, and steel and paper mills. 
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With so many heavy industries 
gathered in one section of the city, 
even a small amount of atmospheric 
pollution contributed by each would 
amount to an intolerable condition. 
The fact that there is no real air 
pollution in Houston is evidence of 
the effort taken by all industries to 
control their processes. 

This does not mean that there are 
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never any complaints about air pol- 


jution. Mechanical failures of 
equipment, and brief periods of no 
wind occasionally do cause com- 
plaints from a few offended 
neighbors. 

Our plants have six tail-gas 
stacks ranging from 250 to 400 ft. 
in height; they are visible for sev- 
eral miles. When the least amount 
of visible smoke issues from the 
stacks, we are often suspected as 
the cause of any and all odors that 
may originate along the ship chan- 
nel. 

In total, the stacks exhaust ap- 
proximately 2,200 cu. ft./sec. of gas 
to the atmosphere. Stack tempera- 
tures vary from 150 to 200 F., and 
velocities from 15 to 40 ft./sec. 
Such velocities are capable of en- 
training quite large particles of 
acid mist from the absorption 
towers. 

At one time, tiny drops of acid 
blown from our stacks caused con- 
siderable paint damage, especially 
to automobiles in adjacent areas. 
This problem was solved by appli- 
cation of demisters; the demisters 
also made the plume almost ‘invis- 
ible when producing 98% sulfuric 
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acid, and cut the visibility of the 
plume when making oleum. 

When oleum is manufactured, a 
very fine acid mist is generated. 
This mist defies any ordinary en- 
trainment separator, including the 
ones we use. However, all the large 
trouble-causing particles can be 
filtered out. The highly visible, ex- 
tremely small (probably less than 
2 microns) particles left represent 
very few pounds of acid. 


Sources of Stack Mist 


Acid mist in the exit stack gases 
can originate from any number of 
sources. Poor absorption resulting 
from unreliable instrumentation, 
from an improper absorber-acid 
strength or temperature and from 
dry spots in tower packings is one 
offender. The unabsorbed SO, 
turned loose in the atmosphere 
forms H.SO, mist of extremely 
small particle size. The mist is very 
noticeable. 

Another cause of stack mist is 
moisture. In sulfur-burning con- 
tact units, combustion of dark sul- 
fur containing hydrocarbons and 
other organic impurities introduces 


moisture into the gas stream past 
the drying tower. These hydro- 
carbons, even though they burn 
completely, contribute moisture 
nuclei necessary for acid mist 
formation. This can happen even 
though the gas never reaches the 
dew point as a whole. Sudden chill- 
ing on steel ductwork in the pres- 
ence of SO, will produce a stack 
plume. 

Mist formed by mechanical en- 
trainment is, from our observation, 
the most easily removed. This is 
fortunate, because it is by far the 
most treacherous. Paint damage to 
automobiles or anything in its path 
is the result. Any device which 
changes the direction of gas flow 
will remove this stack product. 

Many = stack-spitting problems 
have been tracked down to the 
powdery dry iron sulfate that ac- 
cumulates in stack ducts. When 
this material turns loose and begins 
to blow, it can cover large areas. 
Again, paint damage is the result 
because the powder is quite hygro- 
scopic. 

A multitude of tower variables— 
temperature, acid circulation rate, 
packing, etc.—has direct bearing on 
mist formation during SO, absorp- 
tion. We have no factual data show- 
ing exactly how mist is formed in 
the towers, but we do know that 
the quantity can be as much as 10 
tons/day from a single regenera- 
tion plant. We also know that the 
particle size of absorber mist is not 
necessarily small, for it is easily 
filtered out. 


Demister Studies 


Many devices designed to im- 
prove stack appearance have been 
investigated in our plants. Sum- 
marized below are our findings. 

Cyclone Demisters—These are of 
limited usefulness on the exit gas. 
Large-size particles (20 microns) 
can be eliminated, but considerable 
power must be expended to remove 
smaller ones.’ 

Packed Beds—Various packed 
beds have been tried. Coke, quartz, 
rings and saddles all have value for 
certain applications. Adapting 
them to exit gas from sulfuric acid 
plants has drawbacks in_ regard to 
the size of vessels required, pres- 
sure drop and efficiency. Using a 
1-ft. bed of 1-in. ber] saddles con- 
tained in a vessel so sized that gas 
flow is 10 to 12 ft./sec. will stop a 
lot of acid mist with only about 1- 
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in. H.O pressure drop. (See Table 
I) 

Higher velocities will cause re- 
entrainment. Without excessive 
pressure drops and thicker beds, 
acid mist loadings have not been 
reduced to the 2 mg./cu. ft. desired. 
Generally speaking, a sulfur-burn- 
ing unit, not making oleum, will 
have an invisible stack plume when 
mist loading is about 2 mg./cu. ft. 
or less. 

Glass Fiber Filters—Consider- 
able experimental work on the use 
of glass fibers as a stack-gas filter- 
ing medium has been done at the 
Houston plant. We found that the 
fibers tend to pack when wet, and 
although efficiency is high, it is 
difficult to force gas through. 

Vane Filters—A vane-type filter 
was installed on one of our acid 
regeneration plants; it worked very 
well except for an unfortunate 
choice: of materials. The filter con- 
sisted of ten staggered rows of 
parallel vanes having a teardrop 
shape. The vanes were about 34 in. 
wide and 4 in. apart, and were as- 
sembled into modules placed in a 
horizontal run of pipe. Shape of 
the vanes and their arrangement 
caused impaction and coalescence of 
small particles in the gas stream. 

Using one of these filters with a 
face velocity of 30 ft./sec., we ob- 
tained an efficiency of 50%. (See 
Table II.) By increasing the veloc- 
ity to 50 ft./sec., efficiencies of 90% 
were obtained at a pressure drop 
of 4in. H.O. (See Table III.) Exit 
gas contained 2 to 4 mg./cu. ft. 
sulfuric acid; this gave a slightly 
visible but acceptable plume from 
the stack. 

Unfortunately, the filter was 
manufactured of molded carbon, 
which was not suitable for the con- 
ditions present. At a temperature 
of 190 F. in the presence of 98% 
sulfuric acid, and possibly traces 
of nitric acid, the carbon oxidized, 
weakened and collapsed. The fail- 
ure, due to material selection, does 
not make such installations unde- 
sirable for certain applications.‘ 

Lurgi Filters—These patented 
German filters consist of porous ce- 
ramic thimbles held in a horizontal 
tube sheet. The gas passes down 
into the tubes, and is filtered 
through the very fine pores between 
the grains. Performance of this 
filter is excellent. In acid regenera- 
tion plants, it has consistently re- 
duced outlet gas loading to 1 mg./ 
cu. ft. Pressure drop was 7 to 11 





in. H.O. For typical test results, 
see Table IV. 

Lurgi filters are expensive to 
maintain. The ceramic tubes are 


STACK FILTERS 


subject to breakage; the area re- 
quired is large, and so is the pres- 
sure drop. Tubes can now be ob- 
tained from American refractory 


Comparative Filter Performance Data 


Pressure Drop, Mg. H:SO./Cu. Ft. 


In, HzO Inlet 


Mg. H:SO./Cu. Ft. _Efficiency, 
Outlet % 


Packed Bed, 12-In. Layer of 1-In. Berl Saddies—Table ! 


(Velocity: 7, 10, 12 and 20 ft. /sec.) 


% 16.5 
” - 18.3 
Wh 25.8 
3% 46.7 






* Filter tube sheet area of 116 sq. ft. 


about 30 Ft. /Sec.—Table ll 





14.5 

6.4 
11.6 
28.8 





- 


Wire-Mesh Filter, 2-Stage, Velocity 12 to 15 Ft. /Sec.—Table V 








0.70 92.5 
0.74 82.0-4% 
0.92 93.4 
0.77 98.9 
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STACK FILTERS . . . 


manufacturers and, generally, are 
bonded better than those made in 
Germany. 

Knitted Wire-Mesh Filters—By 
our observation, the most practical 
filter for exit gas from sulfuric acid 
plants is the knitted wire-mesh 
filter, used in two stages. These 
filters are being made by several 
manufacturers, whose’ brochures 
are very complete.’ Claims of the 
manufacturers have been largely 
verified by our plant installations. 

Table VI gives typical specifica- 
tions. The filters are unique in their 
large surface area, large free vol- 
ume and light weight. We prefer to 
use two stages, the lower stage be- 
ing high-density mesh, 12 or 14 
lb./cu. ft., and the upper mesh being 
5 or 7 lb./eu. ft. 

Each pad varies from 4 to 8 in. in 
thickness. Stages are generally 
separated by a distance equal to 
three-fourths of the vessel diame- 
ter. (See illustration p. 144) 

Theory of operation of such fil- 
ters has been reported in the litera- 
ture by several people.* * However, 
it should be noticed here that in the 
correct range of velocity, a layer of 
entrained liquid is held up within 
the filter’s wires. This liquid scrubs 
the gas stream, increases its veloc- 
ity and, hence, increases the impac- 
tion of fine particles. 

As this volume of liquid in- 
creases, it over-balances the pres- 
sure of the gas stream and drips 
out. Too high a velocity will re- 
entrain the scrubbing liquid. Ideal 
velocity for each application de- 
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pends on the nature of the gas and 
the liquid entrained. 

For sulfuric acid stacks, our ex- 
perience indicates that proper ve- 
locity in the duct approaching the 
filter is 15 to 18 ft./sec. The velocity 
can drop as low as 10 or 11 ft./sec. 
and the efficiency will remain ac- 
ceptable. If desired efficiency can- 
not be obtained at these velocities, 
thicker or more dense wire pads 
may be used. This will, of course, 
increase back pressure; each addi- 
tional in. H.O back pressure will 
require 0.158 hp./(1,000 cu. ft.) 
(min.) of gas flowing. 

One three-stage filter having a 
third, smaller-diameter pad wetted 
by spray nozzles was tried. We 
hoped that the resultant high ve- 
locity and scrubbing action would 
absorb the fumes from an oleum 
tower. The unit was not effective; 
oleum mist escaped, and the high 
optical density of the stack plume 
was scarcely altered. 

Table V shows some typical re- 
sults obtained using wire-mesh fil- 
ters. However, the tables do not 
show that the stack plumes are 
practically invisible when making 
98% acid, nor do they show that 
claims for damage due to acid spray 
have practically ceased. 

In general, it can be said that a 
two-stage wire-mesh filter will re- 
duce acid content of stack gas to 
1 or 2 mg./cu. ft. at a pressure drop 
of 1:5 to 2 in. Actual efficiency de- 
pends on inlet loading. 


Materials of Construction 


Wire-mesh filters made of several 
alloys are in use at Houston, the old- 
est for almost two years. Our ex- 
perience with corrosion is limited 
to this extent. Made of Carpenter 
20 alloy, the oldest filter’s lower 
stage showed considerable corro- 
sion after 14 months. But, it ap- 
pears that most of the damage may 
have been caused by weak sulfuric 
acid during some plant-scale experi- 
ments. 

Next filter installed—in an acid 
regeneration unit—was made with 
Hastelloy B wire mesh. Unfortu- 
nately, this alloy, although immune 
to 98% sulfuric acid, will not toler- 
ate traces of nitric acid. Sulfur- 
burning sulfuric acid plants evolve 
traces of nitric acid on the order of 
a few parts per million, but regen- 
eration plants have considerably 
more nitric in the stack drip. In 
any event, three months of opera- 





tion destroyed the lower Hastelloy 
B pad; the upper pad, made of Car- 
penter 20 alloy, was not noticeably 
harmed. 

In one of our sulfur-burning con- 
tact plants, a Hastelloy C wire-mesh 
filter, on inspection after one year’s 
service, appeared in perfect condi- 
tion. It is still in service, and is 
performing perfectly after nine 
months of additional full-time op- 
eration. 

The relatively inexpensive alloy 
20 appears to be the cheapest and 
most practical materia! to use, as- 
suming that the corrosion experi- 
enced in one case may be due to 
other factors. In all cases, we used 
Carpenter 20 grids above and below 
each filter pad. The grids are }-in. 
dia. rods, welded to the edges of 
1xi-in. flat bars; bars and rods are 
spaced about 5 in. apart. No appre- 
ciable corrosion has occurred on the 
grids but, of course, corrosion and 
erosion that would weaken a 0.011- 
in. wire would hardly bother a 3-in. 
rod. 


Other Cleaning Methods 


Other methods of getting rid of 
the stack plume are available. 
Chemical absorption methods, such 
as ammonia units, involve rather 
large plants with a high capital in- 
vestment and a very slow return. 
Electrostatic precipitators have the 
same drawbacks. 

Our research department contin- 
ues the study of stack problems, and 
may come up with a better answer 
in the future. At present, however, 
the simple two-stage mesh filter is 
eliminating all the larger particles 
from our stack gas, and is giving 
our units a very acceptable appear- 
ance. 


This article is based on a paper delivered 
at the Manufacturing Chemists Association 
conference dealing with air and water pol- 
lution abatement, March 1959. 
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J. K. HENDERSON, Consulting Engineer, Tulsa, Okla. 


OLUTION mining has proved a safe, efficient and 
S inexpensive method for recovering water-soluble 
minerals from underground deposits. Basically, the 
process consists of drilling a well into the deposit, 
injecting hot water or steam down the annulus, and 
recovering the dissolved or melted minerals up the 
tubing. 

Even more efficient is the two-well system of solu- 
tion mining. In this process, two separate offset wells 
are drilled, water is pumped down one well, and en- 
riched brine produced from the other. 

Complete procedure for setting up a two-well system 
is too complex to be covered comprehensively in a 
single article. Too many variables exist, and each well 
has its own individual characteristics that must be 
treated accordingly. Many times, unexpected difficul- 
ties require modification of completion procedures. 

It’s important to employ sound engineering prin- 
ciples in establishing any two-well system. Preliminary 
planning is essential to complete the wells most effi- 
ciently or, for that matter, to have the entire project 
successful. In general, this preplanning is broken 
down into four essential steps: 


J. K. HENDERSON is a consulting engineer in solution min- 
ing and the petroleum industry. A graduate of the U. of 
Oklahoma, Henderson has experience in both oil well drill- 
ing and production. For 10 years he was with Dowell, Inc. 
Serving as their chief engineer, Henderson designed and 
executed the first two-well system of solution mining for 
the Dow Chemical Co. 


CuemicaL ENcingrrtnc—July 13, 1959 


Engineering the 


Two-Well Method of 


Solution Mining 


Solution mining with two wells has certain 


definite advantages over the one-well method. 


Here are some of the simple techniques 


that can lead you to successful completion. 


¢ Location of wells, with regard to direction and 
distance from each other. 

¢ Drilling of wells. 

e Pipe and cementing program. 

¢ Well completion and subsurface interconnection. 


Well Location: All Important 


Many factors enter into selecting the project’s site. 
First, and all important, is the geological location of 
the material to be mined. A second factor is avail- 
ability of the land where you’ll conduct the mining—at 
an economical figure. Third factor is the pattern of 
natural formation stresses and weaknesses, insofar as 
they can be determined. 

At this point, the geologist and the well engineer 
should confer to determine the optimum location of 
initial wells. This is a very important step because, 
since the wells are not interconnected naturally, arti- 
ficial fractures must be produced during the completion 
procedure. 

Formation fracturing has long been practiced in 
the oil fields as a well stimulation technique. It’s done 
by injecting fluids into the formation at high pressure, 
the pressure forcing the rock apart at natural frac- 
tures or weaknesses. 

Naturally, the faults and stresses present in the 
formation contribute to, and determine the fracture 
pattern produced. Hence, it’s important to assemble 
all possible geologic data to help the engineer predict 
what form and direction the fracture will take, so 
the proposed wells may be located accordingly. 
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SOLUTION MINING . 


Base the distance betwen the wells on two things: 
They should be far enough apart to provide economical, 
extended recovery; yet not so far from each other that 
interconnection by fracturing is impractical. Depth at 
which the mineral deposit is located is also a factor 
in this consideration. In general, locate the wells not 
less than 300 ft. nor more than 600 ft. apart. 


Leave Drilling to a Contractor 


For best results, secure the services of an estab- 
lished, qualified drilling contractor. Give him the drill- 
ing requirements, including specifications for depth, 
remaining within three degrees of vertical, etc. Com- 
plete a standard drilling contract, based upon the 
footage drilled. Then, leave him alone to complete the 
job as he is accustomed to doing it. 

In most cases, drilling can be interrupted to run 
logs or secure cores; however, unnecessary require- 
ments, such as drilling an oversize hole, increase costs 
far out of proportion to any additional benefits ob- 
tained. Too elaborate a mud program can also add 
unnecessary expense. 


Select the Proper Pipe and Cementing Program 


Selecting the proper pipe program for a well is im- 
portant, not only from the standpoint of keeping initial 
costs to a minimum, but also keeping in mind minimiz- 
ing long-term operational and remedial expenses. 
Choice of surface and intermediate strings is governed 
by local conditions. In choosing the production string, 
take care to provide sufficiently heavy pipe to withstand 
the elevated hydraulic pressure it will be subjected to 
during later fracturing operations. 

It’s possible to complete the well using a lighter 
grade pipe and to inject the fracturing fluids through 
a tubing string, using a pressure-retaining tubing 
packer to confine the high pressures in the zone being 
fractured. This procedure isn’t recommended, as 
there’s always danger of damaging casing, requiring 
costly remedial repairs. 

In the long run, it is less costly to use heavier casing, 
with the following advantages: 

e Thicker pipe wall gives longer life. 
¢ Saves cost of packer and tubing. 
¢ Saves rig time in placing and removing packer. 

In determining pipe specifications for a well, max- 
imum pressure limitations may be set from estimated 
maximum fracturing pressures anticipated during 
completion. Surface injection pressure may be calcu- 
lated from the following simple formula: 

Depth (ft.) x 1.2 (psi./ft.) + (approx.) 600 psi. 

— hydrostatic head of breakdown fluid (psi.) 

= surface breakdown pressure (psi.) 

If “breakdown” pressures encountered during later 
fracturing operations are materially higher than those 
indicated by the above formula, halt the job at once 
rather than subject the casing and formation to exces- 
sive pressure. In most cases, abnormal conditions 
causing the high pressure can be located and remedied 
before proceeding further with the fracturing job. 


Completion and Interconnection: The Payoff 


The fracturing operation (because wells with nat- 
urally connecting flow channels are rarely encountered ) 
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is the most important step in the entire drilling and 
completion procedure. Operating efficiency of the well 
and ultimate profit return from the system, all depend 
upon the success of the fracturing operation you under- 
take. 

In planning the completion program, take the fol- 
lowing four factors into consideration: 

¢e Control fracturing operations as much as pos- 
sible, to provide a breakthrough at the correct level. 

eIf the fracture fails to develop at the desired 
point or in the proper direction, take steps to divert 
further fracturing materials into the proper section of 
the formation. 

eIn the event that it’s impossible to connect the 
two wells, it should be possible to complete them indi- 
vidually as single-well systems. 

¢Carefully plan completion techniques so as to 
minimize future maintenance costs. 

Controlling the point of breakthrough during a frac- 
turing job is greatly facilitated by proper cementing 
techniques. Set the pipes so that only the portion of 
the formation where the fracture is desired is exposed 
to the breakdown pressure. Select this breakdown 
point only after careful study of geologic data and sub- 
surface well conditions. 

Following the fracturing job, conduct sub-surface 
injectivity surveys to make sure the fracture took 
place at the desired level. If, for some reason, the 
fracture occurred at some other point in the well bore, 
additional fracturing stages may be performed. Nu- 
merous techniques are available for diverting frac- 
turing materials away from a previously fractured 
zone and, in most cases, you can obtain the desired 
fracture on the second try. 

Immediately after the initial breakthrough is the 
most critical time in the successful establishment of 
a fracture. Large volumes of fluid must be pumped 
through continuously, until the producing well becomes 
responsive to the injection well. At this time, a satis- 
factory low pressure channel will have been established 
and the system is ready for operation. 

Even with the utmost care, and utilization of the 
most skilled techniques, there will be a small percent 
of wells that will not connect. Usually, some formation 
peculiarity, such as the presence of an unexpected 
fault, is responsible for such difficulties. 

In such a case, don’t spend over 24 hr. trying to 
establish a high-pressure connection. There are two 
reasons for this: First, the odds for obtaining a con- 
nection after this length of time are very poor and, 
second, if you obtained such a connection after 24 
hours, pumping time necessary to dissolve out sufficient 
minerals to convert to a low-pressure connection is 
almost prohibitive in cost. 

In the event that it is impossible to establish inter- 
connection between the two wells, they can then be 
converted to conventional single-well systems, oper- 
ating independently of each other. Principal disadvan- 
tage of a single-well system over a two-well system is 
increased maintenance costs due to pipe damage caused 
by corrosion and roof cave-ins. 

Even these difficulties are minimized, however, by 
proper planning and preventive measure. Although all 
wells will not allow the same pattern, such future 
maintenance problems should be given careful con- 
sideration during the planning and completion stages 
of the well. 
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Charts to help you. . . 











0) ) 
oo L ” pi 
8 YUS 0 
Tr oor 
e \2 
006 
oar 6 4 
005 2 
=-§ 
nie 
i00 — ~4 20 
003 
= 
4t3 s 2) 2 
OE s 3 
“e _ ¢€ § 00 : 
Pe 2 eo S = ad 
© a <i a ae 
Oo » 40° 
& .4Pe¢ 8 2 
¥ 10 = 45* 
ig ae b= 
ad = § 50” 
a. - a O ~ @ 
— “IS§ ~o = 
oO fan) Ss 00lIm—4 6 
5 3 
310 = 2000] 
& " % sae’ 
= Qa. a 
0 0.007 8 
0° 3 |- 0 0006 —— 100 
— ( 8 . 
| he 0005 '20 
- O7 
: _ 40 
0004 
10" f-06 
{70 
— 05 ) 
Fig. 2 0031 _ 09 g, 
Finer 


Estimate Particle Properties 


With these charts you can quickly find 
specific surface, number of particles and particle volume 


when material density and particle shape are known. 


GEORGE V. VOSSELLER, Nilok Chemicals, Inc., Lockport, N. Y. 


E SOMETIMES need physical 
VV seovertion of particles when 
experimental data or extensive cal- 
culations are unavailable. The 


three alignment diagrams in this 
article enable you to estimate spe- 


cific surface, particle volume and 
number of particles for a 1-gm. 
sample. All you need in using the 
diagrams is material density and 
an estimated particle shape. These 
diagrams, although of low accu- 
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racy, have been helpful in various 
abrasives problems and should also 
prove practicable for other work 
with particles. 

The general formula for Fig. 1, 
based on 1 gm., is: 
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S= (1) 


where S, is total surface area, A, 
is particle area, V, is particle vol- 
ume and p is material density. If, 
for any geometric shape, the area 
and volume are expressed as func- 
tions of some dimension R, then 


S.=—— (2) 


where F is the area-to-volume ratio, 
or particle shape factor. The pa- 


GEORGE V. VOSSELLER is plant man- 
ager of Nilok. Formerly with General 
Abrasives Co., he is a chemical engi- 
neer. 
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rameter R, shown on the diagrams 
as sieve opening size in inches, is 
of course the controlling factor for 
particle size in given fractions. 

A number of basic geometric par- 
ticle shapes are indicated on the 
shape factor axis of each diagram. 
Other points may be added for 
convenience. 

The general formula for Fig. 2 is 

WwW, 

N= (3) 
where N is number of particles in 
the sample, W, is total weight of 
the sample and W, is particle 
weight. When 1 gm. is substi- 
tuted for W, and the dimensions 
expressed in terms of R, the for- 
mula becomes: 
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N = 1/KR: (4) 


Here, K is a constant for a given 
geometric shape. 

Fig. 3, the chart for the volume 
of a particle, is derived from the 
basic equation for volume of a 
given geometric shape. 

V, = KR (5) 

In general, these diagrams will 
tend to estimate on the low side 
because of shape inconsistencies, 
surface irregularities and grading. 
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CE Refresher 


SING the fluid flow relations developed in our 
previous article (Chem. Eng., June 15, 1959, pp. 


occur in industry. 

Probably the most frequently encountered flow prob- 
lem is to determine the driving potential required to 
cause a fluid to flow at a specified rate between desig- 
nated terminals through a pipe of known size. 

In this situation, knowing the flow rate and the pipe 
dimensions, we can determine flow resistance and, 


*To meet your authors, see Chem. Eng., May 18, 1959, p. 182. 
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185-190), let’s consider some typical problems which. 





How to Solve Problems in Fluid Flow 


When turbulent or laminar flow occurs, find driving potential, flow 


rate or pipe diameter easily by following these step-by-step methods. 


JESSE COATES and BERNARD S. PRESSBURG, Louisiana State University, Baton Rouge, La.* 


from this, the necessary potential. If flow is laminar, 
the calculations are easily performed because 
Poiseuille’s equation applies. For turbulent flow, em- 
pirical correlations relating friction factor to Reynolds 
number apply. 

In either case, we must use empirical information to 
determine the frictional resistance of valves and fit- 
tings. Hence, for any pipe size, we add to the straight 
run of pipe an equivalent length of pipe that produces 
the same pressure drop as the valves and fittings. An 
example best illustrates this procedure. 

































CE REFRESHER . 


Find Flow Resistance of Pipe and Fittings 


a1 


Open storage 























Problem 1—Turpentine at 140 F. is pumped from 
the bottom of a fractionating column to a storage ves- 
sel as shown in the sketch. Schedule 40, 2-in. steel pipe 
connects the two vessels. Pipe line contains 300 ft. of 
straight pipe, one globe valve, fifteen 90° elbows and 
three side outlet tees. Density of the turpentine is 
51.6 lb./cu.ft. and viscosity is 0.82 centipoise. Inside 
diameter of pipe is 2.067 in. and cross section is 
0.0233 sq. ft. 

If flow is 30 gpm., what loss in energy does friction 
cause and what theoretical horsepower must the pump 
supply? 

Step 1—To find the Reynolds number, first calculate 
the fluid velocity. 


30 


See 
°~ 7.48 X 60 X 0.0233 P 
Nre = Dvp/p 
, BO cs waenetin a I 
ae eae eee 
Nie JQ * 2-96 X 51.6 X T5357 9,000672 


Nr. = 46,200 


Step 2—Calculate the roughness ratio «/D and then 
find friction factor from Fig. 2. 


e/D = 0.00015/(2.067/12) = 0.00087 


From the roughness ratio and Reynolds number, we 
get the friction factor from Fig. 2. Hence, f = 0.006. 

Step 3—Using Fig. 1 and Table I, find the equivalent 
length of fittings and valve. For this problem, equiva- 
lent length of line and fittings is 483 ft. 

Step 4—Since flow is turbulent, apply the Fanning 
equation to calculate friction losses. 


_ 4 X 0.006 x 483 X (2.96)? _ oi, 5. 
F = 64.4 X 2.067/12 = 91.5 ft.-lb./Ib. 

Step 5—Calculate the mechanical work by applying 
the mechanical energy balance. In this problem, re- 
member that (v,? — v,’)/2g and fPdV equal zero. 





—-W ” (Z2 wa 2) + P2V2 pe PiVi + F 

_w ing (14.7 — 5)(144) 
W=15+ 516 + 91.5 
W = 133 ft.-lb./Ib. 


Step 6—Calculate horsepower. 


w = 50 gpm. X (51.6/7.48) lb./gal. = 345 lb./min. 
HP = wW/33,000 
= (345) (91.5) /33,000 = 1.39 HP at 100% efficiency 
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Several points in this example should be noted. 
First, it is necessary to determine the type of flow. 
Since the Reynolds number is above 2,000, the flow is 
turbulent. Hence, we use the Fanning equation since 
Poiseuille’s equation is not applicable. 

Next, the length term in Eq. (14) includes not only 
the straight pipe, but also the influence of valves and 
fittings required to control the flow or to change its 
direction. Also the length term includes the influence 
of metering instruments and similar obstructions to 
flow. All offer resistance to flow, just as does the fluid 
in the straight pipe. This resistance may be desirable, 


Determine Equivalent Length of Fittings 
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Pipe Roughness Affects Friction Factor in Turbulent Flow Range 





w Fanning friction factor, f 
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Equivalent Length in Pipe Diameters of Valves and Fittings—Table I 
L/D 
Globe valves: conventional 
No obstruction in seat Fully open 340 
With wing or pin-guided disk Fully open 450 
Globe valves: Y-pattern 
No obstruction in seat, stem 60° to pipeline Fully open 175 
No obstruction in seat, stem 45° to pipeline Fully open 145 
Gate valves 
Conventional wedge disk, double disk, plug disk Fully open 13 
34 open 35 
16 open 160 
l4 open 900 
Pulp stock Fully open 17 
34 open 50 
14 open 260 
4 open 1,200 
Conduit pipeline Fully open 3 
Check valves 
Conventional swing 0.5 psi.* Fully open 135 
Clearway swing 0.5 psi. Fully open 50 
Globe lift or stop 2.0 psi. Fully open same as globe 
Angle lift or stop 2.0 psi. Fully open same as angle 
Inline ball, vertical 2.5 psi. Fully open 150 
Inline ball, horizontal 0.25 psi. Fully open 150 
Butterfly valves, 
6-in. and larger Fully open 20 
Fittings 
Standard elbow 90° 30 
Standard elbow 45° 16 
Long radius elbow 90° 20 
Street elbow 90° 50 
Street elbow 45° 26 
Square corner elbow 57 
Standard tee, flow through run 20 
Standard tee, flow through branch 60 
Close pattern return bend 50 
*Minimum calculated pressure drop across check valves to provide sufficient flow to lift disk fully. 
Data for this table from Ref. 1. 
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Use These Equations in Your Calculations 


Volumetric Flow Rate 


Q =yxXS (3) 


Mechanical Energy Balance 


4g , _v? Ve » , 
a6 + P,Vi + 2g. + fra W= 


1 


2 
Sf A+ 4? 
9 29 


Driving Potential for Laminar Flow 
Poiseuille’s law 


PF - APr = 32uLv = 
p g-D*p 


128ulQ _ 128uLw 
mgcD4'p Ps mgeD4p* 








(9) 


Resistance in Laminar Flow 
Poiseuille’s law 


pa F — 128uk 


ft.-lb. force/Ib. mass 
w rq-D'p* 


Ib. mass 


(12) 


Driving Potential for Turbulent Flow 
Fanning equation 


4flv® _— 32LfQ? 3 2flu* 


sf 29.) ae rgeD5 p? 


(14) 








Resistance in Turbulent Flow 
Fanning equation 


F 4fw L 


he 7 D*/4 


u 29. (/4) Dp? (15) 


Pipe Roughness Limits Friction Factor 
Empirical equation for turbulent flow 


f =a: (Nr)? (20) 


Reynolds Number Governs Friction Factor 
Empirical equation for turbulent flow 


f =a, (Nr.)® (21) 








as in the case of valves, or it may be unavoidable, as 
in the other devices. 

Accepted procedure is to express resistance of these 
components as an equivalent length of straight pipe 
which causes the consumption of the same quantity 
of driving potential as does the actual device for the 
same flow rate. Like the friction factor, evaluation 
of this resistance requires empirical information. 
Standard practice is to correlate the data as a number 
of pipe diameters. This number proves to be substan- 
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tially independent of the pipe size for each type of 
fitting. Empirical information’ for equivalent lengths 
is shown in Fig. 1. The equation for this relation is: 


Lyq. = (a constant) X D (22) 


Using the information in Fig. 1, we determine the 
equivalent length for each valve, fitting, change of 
cross section or direction. The total of all these lengths, 
including the straight pipe, is used in Eq. (14). 

Finally, to determine how much energy the pump is 
required to furnish, we apply the mechanical energy 
balance Ea. (4). It is necessary to select points be- 
tween which the balance is made. The choice is dic- 
tated by the information available, being so selected 
that the pressure, elevation and velocity are either 
known or readily calculated. In this case, we use the 
surface of the liquid in each vessel. 


How to Determine Flow Rate 


Another very common situation is the reverse of the 
previous example. Here, the potential motivating the 
flow through a specified pipe is known. How do we 
predict the desired flow rate? Inspection of Eqs. (9) 
and (12) shows that a direct solution is available for 
streamline flow, but not for turbulent flow. In tur- 
bulent flow, the resistance term depends on the un- 
known flow. Hence, we cannot evaluate resistance until 
flow rate is known. 

A trial-and-error solution can be carried out for this 
case by assuming velocities and calculating the cor- 
responding potential. We repeat the calculations until 
a value is found for the required potential which is 
exactly the same as the available potential. However, 
to avoid trial-and-error calculations, the information 
shown in Fig. 2 can be rearranged and replotted as 
shown in Fig. 3. Ordinate of this new plot is f, as 
before, but the abscissa is Nz.(f)°* instead of N;.. If 
we solve Eq. (14) for (f)°* and substitute the result- 
ing expression in the coordinate for the abscissa, we 
get (Dp/z) (29g.DF/4L,,.).° This grouping is known 
as the Karman number N, and can be evaluated with- 
out knowledge of the flow rate, while the Reynolds 
number cannot. Hence, we can calculate f and solve 
Eq. (14) for the velocity. The next example illustrates 
this procedure. 

Problem 2—What quantity of water will flow 
through an equivalent length of 500 ft. of 13-in. 
Schedule 40 steel pipe when the pressure drop is 15 
psi.? At 80 F., viscosity of water is 0.882 centipoise 
and density is 62.2 lb./cu.ft. 

Step 1—Calculate Karman number. 


p-& 29- DF “ 
Bu 4D ra. 


Nr = 5,450 


Nr 





Step 2-—Find pipe roughness (Chem. Eng., June 15, 
1959, p. 190) and calculate roughness ratio. Then read 
friction f from Fig. 3. 

e/D = 0.00112 
f = 0.0058 


Step 3—Since flow is turbulent, use Fanning equa- 
tion to calculate velocity and then find flow rate. 
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When Flow Rate Is Unknown, Use Karman Number to Find Friction Factor 


w& Fanning friction factor, f 
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Karman number, Ny= Ne, vf 


F = 4fLv?/29.D 
15 X 144 4 X 0.0058 x 500 X v? 
~ 62.2 2 eS Xx 1.61/13 
v = 5.10 fps. 
Q=5.10X0.01414=0.0072 cfs. =32.3 gpm. = 16,200 Ib./hr. 


How to Select Pipe Diameter 


One of the most common problems in fluid flow is 
selection of pipe diameter. Study of the mechanical 
energy balance Eq. (4) and of the Fanning equation 
Eq. (14), shows that two cases must be recognized. 
These are: 

1. Minimum diameter that will give a resistance 





Nomenclature 


= Constant, dimensionless. 

= Constant, dimensionless. 

= Shear area, sq. ft. 

= Pipe diameter, ft. 

= Friction, ft.-lb./Ib. 

= Fanning friction factor, dimensionless. 

= Local acceleration of gravity, ft./sec.’ 

= Gravitational conversion factor, 32.2 ft./sec.’ 
= Pipe length, ft. 

= Karman number, dimensionless. 

re = Reynolds number, dimensionless. 

= Pressure, lb./sq. ft. 

= Volumetric rate of flow, cfs. 

= Hydraulic resistance, (ft.) (lb. force) /(Ib. mass)”. 
= Hydraulic resistivity, (lb. force) (ft.)?/(1b. mass)’. 
= Transverse or flow area, sq. ft. 

= Fluid volume, cu. ft./lb. 

= Average linear velocity, fps. 

= Weight rate of flow, lb./sec. 

= Mechanical work, (ft.) (Ib. force)/(lb. mass). 
= Vertical distance above reference level, ft. 
= Pipe roughness, ft. 

= Viscosity, lb./sec.-ft. 

= Numerical constant — 3.1416. 

= Fluid density, lb./cu. ft. 

= Shear stress, lb. force/unit shear area. 


Sone 8 


s<> 


x 


AX RODSASD 
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sufficiently low to allow the desired flow potential under 
the available potential. ‘ 

2. Economic optimum diameter that will give the 
lowest total cost for the pipe and pump considering 
investment and operation. 

When the available potential is known and flow 
rate is specified, determination of the minimum pipe 
size can be made by using Eq. (9) or (14). Direct 
solution for pipe diameter is possible only if stream- 
line flow prevails. Streamline flow is probable only if 
fluid is viscous or available flow potential is very low. 

In turbulent flow, the resistance cannot be calculated 
directly because it includes the unknown diameter as 
well as the friction factor. Accordingly, Eq. (14) is 
best solved by trial-and-error. We could replot the 
f and N,, values to eliminate the unknown diameter. 
However, the magnitude and wide variation in the 
range of values required to cover the probable limits 
over which the diameter would vary makes this pro- 
cedure unsatisfactory. 

In contrast, the trial-and-error solution is readily 
attained becausejof the strong dependence of required 
potential on pipe diameter which varies essentially as 
D* and, also, to the relatively few pipe sizes available. 
The number of trials may be minimized by the follow- 
ing approaches which are illustrated in Problem 3. 

1. Estimate the friction factor. For water, use 
f = 0.004; for gases, f = 0.0035 and for nonviscous 
organics, f = 0.005. Then, solve for D in Eq. (15). 

2. Set a reasonable velocity as shown in Table II and 
calculate the first trial diameter by Eq. (3). 


Velocities for Fluids in Circular Pipes—Table II 


Water 3 to 20 fps. 
Nonviscous organic liquids 2to 10 fps. 
Viscous liquids lto 3 fps. 
Gases or vapors 30 to 300 fps. 


These velocities give reasonable pressure drops whose magni- 
tude is 1 to 5 psi. for every 100 ft. equivalent length of piping. 
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3. Use an approximate mathematical statement of 
the friction factor as suggested by Eq. (20) or (21). 

Use the pipe diameter obtained as a first estimate by 
any of the three methods to calculate the energy 
requirement as shown in Problem 1. The smallest 
diameter which gives a potential requirement equal to 
or less than that available is the correct solution. 


Find Smallest Pipe to Give Required Flow 


~Storsas tome | 


Zon: Reactor 








Problem 3—What is the smallest size pipe that can 
connect the storage tank to the reactor to give a flow 
of 10 gpm. of methanol? Schedule 40 steel pipe and 
fittings have an equivalent length of 100 ft. At 68 F., 
methanol has a density of 49.5 lb./cu. ft. and a vis- 
cosity of 0.6 centipoise. 

Let us estimate the required pipe size by each of the 
three methods. 

Method 1—For the organic liquid methanol, assume 
the friction factor f equals 0.005. Substitute this value 
and the other quantities in the Fanning equation. 


___4f1Q 
2g¢ D6(n/4) 


Solve equation for pipe diameter D. Value of D is 
0.76 in. which corresponds to a pipe dimension between 
3- and 3-in. pipe. 

Method 2—Assume that the velocity for nonviscous 
organic liquids equals 5 fps. Solve for cross-sectional 
area S in Eq. (3). Area equals 0.00446 sq. ft. which 
corresponds to a pipe size between ?- and 1-in. pipe. 

Method 3—Use an approximate expression for the 
friction factor. Estimate pipe roughness to be about 
0.001 and Reynolds number to range between 10‘ and 
10° which is normal for organic liquids. 

f = 0.037/(Nre)*™ 
For this problem, Nz. = 4w/pDp = 3,455/D. Substi- 
tute this friction factor in the Fanning equation given 
in Method 1 and use the necessary numerical quan- 
tities for the other items. Solve for pipe diameter 
which is 0.595 in. This size falls in the range of 3-in. 
and 2-in. pipe. 

Using the Fanning equation, calculate the friction 
loss F for each of the standard pipe sizes and compare 
with the allowable friction head of 25 ft. 





Pipe Inside Reynolds Roughness Friction 


Size Diameter Velocity Nauber Ratio Factor Friction 
In. In. Fps. Ft. 

1 1.049 3.72 40,000 0.0018 0.0068 6.7 
a 0.824 6.02 50,400 0.0022 0.0070 22.8 
ly 0.622 10.58 66 ,600 0.0029 0.0070 940.0 


Hence, the required pipe size is 3?-in. which gives a 
friction loss of 22.8 ft. compared with an available 
head of 25 ft. 
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How Pipe Size Affects Costs 


Large pipes have low resistance and require a 
smaller potential for a specified flow rate. Thus, pump, 
motors and power consumption are smaller. Hence, the 
larger the pipe investment, the smaller is the invest- 
ment in pump drives and the lower is the cost of opera- 
tion. Pipe diameter which gives the least total cost 
is desirable. 

Determination of this economic optimum diameter 
is primarily a matter of cost accounting for which the 
energy balance and the Fanning eauation supply basic 
information. Specifically, these equations determine 
the power requirement for each pipe size. 

Numerous formulas have been proposed, all of which 
are derived by mathematically expressing the cost in 
terms of pipe diameter. An analytical relation’ yield- 
ing a solution for optimum pipe diameter is: 


a A: 
Or \in(a + b6)(Fs +i DX Ep? 


Friction factor does not appear as such in Eq. (23) 
but was used in its derivation. For this case, the 
friction factor f = 0.04/(Nz.)°" as suggested by 
Eq. (21). 
a=Fraction of investment charged per year for amortization. 
b=Fraction of investment charged per year for maintenance. 
Dopt. =Optimum pipe diameter, in. 
E =Over-all mechanical efficiency of pump and motor. 
F = Allowance for fittings and installation, expressed as frac- 
tion of the cost of the pipe. 
= Cost of electrical energy for pumping, $/kwh. 
= Exponent in pipe cost correlation. Investment = X D” 
For steel pipe n = 1.5. 
X =Cost of 1-in. pipe, $/ft. 
Y =System operation, hr./yr. 
By assuming average values for these terms, we get 
an approximate equation which is: 
Dope. = 4.0w*4/p%* (24) 
These equations are unlikely to give a diameter 
corresponding exactly to the discrete pipe sizes avail- 
able. Hence, we use the nearest standard pipe size. In 
view of the limitation on available pipe sizes and the 
approximations made in deriving these equations, we 
should consider the equations as approximations only. 
Primary value of these equations is as a starting point 
for making detailed cost determinations. Final selec- 
tion should be made by comparing total cost of different 
sizes. In general, the selected size will give a velocity 
of the magnitude shown in Table II. 
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Coming: 


In the next two articles of this series, 
we’ll discuss flow of compressible fluids and 
show how to handle flow in noncircular con- 
duits and piping networks. We’ll complete 
our discussion of fluid flow with a final 
article on multiphase flow and non-New- 
tonian flow. 
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How to Estimate Engineering Properties, Part VI 


How to Predict 


Critical Pressure. 


In this second article on estimation methods for 


critical properties, your author covers pressure and volume. 


Also included is a valuable data table for inorganics. 


WALLACE R. GAMBILL, Union Carbide Nuclear Co., Oak Ridge, Tenn. 


In our discussion of methods for 
predicting the critical properties, 
we have already discussed critical 
temperature, T.. In this article 
we'll continue with critical pres- 
sure, p., critica: volume, V., and 
special methods. 

However, before continuing, we 
want to re-emphasize something 
that was said earlier in this series. 
The best way to obtain a physi- 
cal property is to find a reliable ex- 
perimental value that has been pub- 
lished previously. 

For the critical constants, the 
best published data sources are 
those of Kobe & Lynn”™ and of 
Michael & Thodos.’ These lists con- 
centrate on data for organic com- 
pounds; values for inorganics are 
apparently not so often encountered 
in the literature. Therefore, we 
have prepared a tabulation (see 
next page) of critical constants for 
inorganics, based on many sources 
of data. 

The best methods for estimating 
critical pressure are those proposed 
by Eduljee‘ and by Lydersen.’ 
Eduljee’s approach uses this equa- 
tion: 

Pe = 10'M/(ZA,)? (16) 
where p, is in atm. absolute. To 
sum up the A, terms, use the atomic, 
bond and group contribution values 
given in Table VI. 

Accuracy of the Eduljee method 


has already been shown in the com- 
parison given by Table III (Chem. 
Eng., June 15, 1959, p. 183). Aver- 
age error for 182 compounds is 
3.7%. 





Lydersen’s method* uses this 

equation: 
pe = M/(0.34+24,)? — (17) 
Nomenclature 
a, A, b Constants. 
Ly Molar latent heat of vapor- 
ization, kcal./gram-mole. 

M Molecular weight. 
n Number of carbon atoms 


per molecule. 


Pp Absolute pressure, atm. 

[P] Parachor (values of Mum- 
ford and Phillips). 

[R,] Molar refraction. 

T Absolute temperature, deg. 
K. 

V Molar volume, _ cc./gram- 
mole. 

w Weight fraction. 

¥ Mole fraction. 

z Compressibility factor. 

Ar,A»Ay Incremental constants for 
equations used to calculate 
T., p, and V,, respectively. 

Subscripts 

b At the normal boiling point. 

c At the critical point. 

cm Critical property of a mix- 
ture. 

i i-th component in a mixture. 

pe Pseudocritical. 
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with p, in atm. absolute. For Eq. 
(17) the incremental constants are 
summed up by using the values 
given in Table I (Chem. Eng., June 
15, 1959, p. 182). The arithmetic 
average deviation cited by Lyder- 
sen is 3.8% for 172 compounds. The 
“95% reliability,” or the maximum 
deviation to be expected 95% of the 
time, is 11.5%. 

Riedel* used Eq. (17), with a 
value of 0.33 for the constant, and 
a different set of atomic and struc- 
tural increments. His method ap- 
pears to be slightly less accurate 
than the two given above, with an 
arithmetic avg. deviation and “95% 
reliability” of 4.6% and 13.3%, re- 
spectively, for 172 compounds.’® 

For 67 compounds, a_ recent 
evaluation™ showed an avg. error of 
4.5% for both Riedel’s and Lyder- 
sen’s methods. 


Some Simpler Expressions 


Meissner” proposed that p, be 
estimated from this equation if 
T. > 200 K.: 


W 60.37. i 
Pe = “(5IP] +9 — 4.34[Rp)) 


where p, = atm. absolute; and T, 
is in deg. K. Parachor and molar 
refraction may be estimated by 
summation of the incremental con- 
stants given in Ref. 10. 

Though it applies to both polar 


(18) 
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Critical Constants for Elements and Inorganies—Table V 


Air. 

Ammonia 

Argon 

Arsenic : 
Boron tribromide 


Boron trichloride 
Boron trifluoride 
Bromine 

Carbon dioxide 
Carbon disulfide 


Carbon monoxide 
Carbon oxysulfide 
Carbon tetrachloride 
Chlorine. 
Chorotrifluorosilane 


Cyanogen ' 
Deuterium (normal 
Dichlorodifluorosilane 
Fluorine : 
Germanium tetrachloride 


Helium? 

Helium-3 (isotope ) 
Hydrazine 
Hydrogen (normal) 
Hydrogen bromide 


Hydrogen chloride 
Hydrogen cyanide 
Hydrogen fluoride 
Hydrogen iodide 

Hydrogen selenide 


Hydrogen sulfide 
Iodine 

Krypton. 
Mercury’ 

Neon? 


Niton (see Radon) 

Nitric oxide 

Nitrogen 

Nitrogen dioxide (peroxide 
Nitrogen tetroxide 


Nitrous oxide 
Oxygen. 
Ozone 
Phosgene 
Phosphine 


Phosphonium chloride 
Phosphorus. . 


Silicon tetrachloride 
Silicon tetrafluoride 


Silicon tetrahydride 
Stannic tetrachloride 


a] 


Sulfur 


Sulfur hexafluoride 


Sulfur trioxide. . 
Trichlorofluorosilane 
Uranium hexafluoride. 
Re ae 
Xenon 





Chemical 
Formula 


COCcL 
PH; 
PH,Cl 
P 


Rn 
Si€ 1, 
Sik’, 
SiH, 
Sn "4 
Ss 
SO, 
SF. 
SO; 
SiCI,F 
UFs 
H,O 
Xe 


Se 
Deg. 


132. 


, Dey Ve, 
K. Atm. Abs. Cu. Ft./Lb. 


53 37 0.0682 


9.6 8 0.0681 


363. 
324. 
456 
503 
423 
411 
373 


WH KpOnR aN 


ee Ot 


.0302 


).0179 


0366 
0532 


0288 
028 


— _ 


So) 


—sI"1 fb 


826.: 


01762 
.00356 
.0332 


0.0313 
0515 
0286 


322. 


968 
377. 
506 
259. 


269 


591.§ 


1,313 
430 
318 


491.é 
438. 


503. 
647. 
16. 


218.00 


59 57.64 0.01462 


NOTES—a. It is recommended that the following modified values of critical tempera- 
ture and pressure be used for hydrogen, helium, and neon in connection with general- 
ized fugacity coefficient or compressibility factor charts: For helium, 13.25 and 10.26; 


for hydrogen, 41.19 and 20.98; for neon, 52.42 and 34.90. 


shown to result in better agreement by Newton in Ref. 
b. These values for mercury are considered by the author to be the most reliable 
available. Extreme disagreement exists in the literature concerning the critical prop- 


erties of this element. 


These modifications were 


“- 


The values given here, calculated by the writer, were checked 


independently and almost exactly by R. R. Dreisbach at the request of N. A. Lange, 


whom the author had written concerning this point. 
found in the literature are 1,735 K. 


critical pressure. 


The values most commonly 


for critical temperature and 1,042 atm. abs, for 


c. There is some question as to whether the critical pressure of neon is 25.9 or 26.9 
atm., although the latter figure appears to be more reliable. 
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and nonpolar compounds, Eq. (18) 
gives poor results for the first few 
members of an homologous series, 
as do many physical-property esti- 
mation methods. When 7, in Eq. 
(18) is in turn estimated by Eq. 
(7), the avg. error for 26 com- 
pounds is 17%; excluding acetic 
acid, acetonitrile and methanol, 
the avg. error decreases to 7.5%. 

Meissner & Redding” proposed 
this equation: 

Pe = 20.8T./(V. — 8.00) (19) 
where T,, is in deg. K.; V. = cc./ 
gram-mole; and p, = atm. abs. For 
89 compounds, Herzog’ found a 
max. error (for 95% of the cases) 
of 19.1% for Eq. (19). Slightly 
better results were obtained by 
Herzog by fitting the constants of 
the Wohl equation :* 

Pe = 21.87./V- (20) 
by least squares to data for the 
same 89 compounds. This resulted 
in: 

Pe = 21.757 -/Ve (21) 
with the units the same as those 
given above. Maximum error (for 
95% of the cases) is 18.1%. 

It is important to note that Eqs. 
(19), (20) and (21) are not very 
applicable to associated substances. 

Other interesting and sometimes 
useful estimation methods include 
those of Thodos,*® which is quite ac- 
curate for aliphatic hydrocarbons 
only; Thomas,’ Herzog,’ Pilcher & 
Ward,” and Gamson & Watson.” 


To Get the Critical Volume 


Lydersen’s equation® for critical 
volume, V., based on an earlier at- 
tempt by Schuster,” is given in this 
form: 

Ve = 40 + ZAy (22) 
where V, is in cc./gram-mole; and 
where A, is evaluated by summation 
of the incremental constants given 
in Table I (Chem. Eng., June 15, 
1959, p. 182). For this approach, 
the avg. deviation and “95% re- 
liability”? were 2.4% and 6.7%, re- 
spectively, for 140 compounds (all 
the available data) .* 

Meissner’s approach” requires 
evaluation of parachor and molar 
refraction: 

Ve =0.55(1.5[P]+9—4.34[Rp]) (23) 
where V, is in cc./gram-mole. Eq. 
(23) appears to be the most ac- 
curate of Meissner’s three equa- 
tions. For normal aliphatic hydro- 
carbons, the max. error was claimed 
to be less than 5%; but for all 
chemical classes in general, avg. 
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There's a Robertshaw Representative Almost Everywhere 


Sale and Service for the Complete Line 
__ of Robertshaw Industrial Process 
: < Control Instruments 


- a sive network of field offices and 
company representatives assures reliable and 
convenient service to customers of Robertshaw’s 
quality line of capacitance instruments. 
If you are engaged in mining, refining, process 
or manufacturing... if you utilize or encounter 
liquids, granular solids, powders and interface 
... you can rely on Robertshaw’s time-tested 
-instrumentation. Contact the representative 
in your area. Send for complete catalog on 
Robertshaw Capacitance Instruments. 


LEVEL-TEL. A continuous level system which detects, measures and visually indicates 
changes in media level. LEVWEL-TEK. An on-off device which operates local or remote 
warning devices or motor driven valves and pumps when a predetermined level is attained. 
LEVEL-SET. An instrument which converts changes in level to proportional changes in 
air pressure for maintaining a constant head in vessels where pneumatic feed control 
systems are employed. LEVEL-LOG. A versatile and extremely accurate RF null balance 
capacitance system for level measurement, recording and control. Robertshaw- Fulton 
Controls Company, Aeronautical & Instrument Division, Santa Ana Free- 
way at Euclid Avenue, Anaheim, California. 


OFFICES IN THESE PRINCIPAL CITIES ~ WRITE FOR ADDRESS: Albuquerque, N.M. —Atlanta, Ga.—Baton Rouge, La — Billings Mont. ~ Birmingham, Ala.— Brookline, Mass.— Charleston, W. Va.—Chariotte, N.C.— Chicago, Ill. < 
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for Eduljee’s Method—Table VI 

















Ap Remarks 
Atomic Values 
LE See ey ee —9.35 
SEO. 5 basen cda eens sion 16.20 
RIN, aA a titeo tern aia teihcn i es 17.20 Etheric oxygen. 
PRU ics cas Onc cca 5 8s 0.0 
AO RES eee 48.0 
PEINIOIN 5 oie 5.5 5 Sos. @s,0's 3.50 os 68.8 
DN stains 4's 3 6 4iocaece 39.9 
DELS A BO eee ae ene ee 27.8 
OE en etre 22.4 In silanes. 
Group Values 
(Serpe ary 23.7 In alcohols and phenols. 
PRI 3 5s 5 6's a0 6 6 wo '9'¥ p5lp'alals 30.2 Ketone group. 
—COOH 57.7 Carboxy] group. 
(are. <.:. 52.5 Nitrile group. 
Bond Values 
(OS ee eee Pars 28.6 forn =2 Value depends on number, n 
27.9 forn =3 __ of carbon atoms in chain. 
25.2 forn = 4 
21.2 forn = 5 
16.4 forn = 6 
11.0 forn =7 
§.3 forn = 8 
0.0 forn >8 
(el (O) ees re 51.1 As in acetylenes. 
(N)—(H) —3.15 As in amines. 
Ring Structure Values —— 
5-membered ring 10.5 Homo- or heterocyclic satu- 
6-membered ring pane 4.2 rated ring. 
Benzene ring............ 84.5 
Position Values 
Single branching or substitution For multiple branching or sub- 
on second carbon atom... . —1.6 stitution, use multiple values 
Single branching or substitution for A,. The position of the 
on third or higher carbon atom —4.75 branch is counted from both 
ends of the chain and the 


and max. errors of 3-4% and 10- 
15%, respectively, may be antici- 
pated. 

Benson” followed a novel line of 
attack and recommended partic- 
ularly simple relations that are 
satisfactory for calculating V-.: 

V./Vs = 2.68 (24) 

V./Vs = 0.422 log p- + 1.981 (25) 
where p, is in atm. abs. Eq. (24) 
holds for almost all “normal” 
liquids within +38%. Eq. (25) in- 
cludes correlation of the deviations 
from Eq. (24) and also holds with- 
in +3%, for associated as well as 
regular liquids. 

Herzog’ compared a substantial 
number of correlation equations for 
V., including his modification of the 
Meissner & Redding proposal.” His 
final recommendation was: 

Ve = 2.92[P]!-*/7'.°- (26) 
where V, is in cc./gram-mole; and 


where the constant is 3.34 for 
compounds with —C=O, —C=N, 
—COOH or —OQOH functional 


groups, plus 1 to 3 additional non- 
functional carbon atoms. The max. 
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deviation (95% 


Eq. 
the other constant. 


(26) was 6.5%, 


Herzog also found’ 


shorter distance taken. 


of the time) for 
and 10% with 


that the 


simple equations: 


Ve 
Ve 


Il 


(27) 
(28) 


1.447[P] — 20.09 
(0.3591[P] + 14.00)!25 


are -fairly satisfactory, with re- 


spective 


“95% reliabilities” of 


18.1% and 15.7%. 


For further discussion of other 


methods, see Refs. 8, 11, 20 and 
37. 


Critical thermal conductivity, k., 


and critical viscosity, »., have al- 
ready been covered in this series.” 
The compressibility factor at the 
critical point, z., has come into re- 
cent favor as a “third variable” in 
more accurate generalized correla- 
tions of a number of physical prop- 
erties. It may, in turn, be estimated 


from :* 
Zz. = 1/[3.48 + 0.0067(Ly),?] 


(29) 


For 156 compounds, Eq. (29) ex- 
hibited an avg. deviation of 3.8%; 
the largest errors occurring with 
organic acids and nitriles. 


True critical pressures and tem- 
peratures of mixtures are not used 
in generalized property correlations 
because the results are much better 
if the pseudocritical properties are 
used. The true critical constants 
are of some value in determining 
the phase of operation of a process, 
however, and may be estimated 
from equations given by Edmister 
and Benedict.” “ 

The time-honored linear molar 
average method of Kay“ for pseudo- 
critical constants remains the best 
method in terms of combined ac- 
curacy and simplicity: 


Tne = TUT ce (30) 

Poe = TIiPei (31) 

Considerably more complicated 

equations, but slightly more ac- 

curate, have been proposed by 

Joffe.” 

For natural gas mixtures, Ed- 
mister® gives: 

T pe = 190 + 283s (32) 

Ppe = 710 — 60s (33) 


where T,, is °R:; D,. =. psia; and 
where s is gas specific gravity (air 
1.0) and equals M/29. These 
equations apply for 16 < M < 26 
and for 0.55 < s < 0.90. Runkle* 
also offers a method for natural gas 
mixtures. 

A brief, but lucid, discussion of 
mixture 7, will be found in Ref. 
45. Ref. 46 provides extensive in- 
formation concerning T, and p, of 
naturally occurring and other com- 
plex hydrocarbon mixtures. 
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processes such as caustic soda production. 


For flow rate plus clarity—Hyflo Super-Cel has the right 
combination of large and fine particles. Heavily used in chemical 
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For fast flow rates—cCelite 
545 has a higher proportion of 
coarse particles. Frequently 
used for clarification of resins 
and other viscous liquids. 


For maximum clarity— Filter- 
Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 
































In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


JOHNS-MANVILLE 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hyflo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles,is tailored for use 
where high clarity’ wutweighs flow rate. 


Whatever your filtration problem— 
Johns-Manville can furnish the “‘right’’ 
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grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 

For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N.Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trademark for its 
diatomaceous silica products 
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Downcomer — — -- 























Footvalves for Downcomers 
Prevent Tower Flooding 


Upsets cause trouble in bubble cap columns— 


May blow liquid out of the downcomers. 


One-way valves easily avert this difficulty. 


% Winner of the May Contest by 
H. H. Sun 


Chemical Engineer, Taiwan Fertilizer Co., Ltd., Taiwan, China. 


Hold-up or flooding can be a 
troublesome problem in the oper- 
ation of bubble-cap columns for 
absorption or distillation. We en- 
countered this difficulty, for ex- 
ample, in nitric acid absorbers. 

During any upset in equilib- 
rium conditions, especially dur- 
ing start-up and shut-down, it is 
easy for an increase in gas or 
vapor quantity to alter the dif- 
ferential pressure between suc- 
cessive plates and exceed the 
static head of the liquid flowing 
down the downcomer pipes. Liq- 
uid is easily blown out of the 


downcomers, which then become 
a gas passage. 

A simple way to avoid this dif- 
ficulty is to provide the down- 
comer pipes with an easily fabri- 
cated “footvalve.” Any tendency 
toward flow reversal will close 
the valve and prevent trouble. 

The function of this valve is 
primarily to increase the resist- 
ance toward back-flow, rather 
than to prevent it entirely, so 
that it does not need to be fabri- 
cated very accurately. Any plant 
shop can easily turn it out. 

Cut off the lower ends of the 


downcomers at about 15°. Pro- 
vide for each a flap of any suit- 
able thin material, held by a 
single hinge and guided at bot- 
tom and sides by three strips of 
metal to prevent opening too 
wide. 


Carbon Dioxide Tracer 
Measures Air Flow 


D. C. Williams 


United Carbon Co. 
Aransas Pass, Tex. 


In one of our plants we had a 
trouble-shooting job in which it 
was desirable to know the exact 
volume of air flowing in the vari- 
ous branches of a complex pneu- 
matic conveying system handling 
finely divided carbon black. Pitot 
tube surveys were generally un- 
satisfactory due to plugging of 
the pitot tube openings. 

We decided to use CO, as a 
tracer. However, we knew that a 
little CO, was already entering 
the system in process gas leaking 
in through the rotary air locks. 
To compensate, we took gas sam- 
ples at various points in the con- 
veying system, using glass wool 
filters to trap the carbon black. 
These samples were analyzed on 
a precision Burrell gas analyzer. 

To make the tests we injected 
CO, into the open end of each 
branch of the conveyor requiring 
measurement. To do this we set 
a cylinder of liquid CO, on a 
platform scale in front of the 
pipe opening and throttled gas in 
through a regulator and rubber 
hose. After conditions had stabi- 
lized we timed the flow of 10 to 
20 lb. of gas into the system, at 
the same time taking samples at 
the desired points. 

After the samples had been an- 
alyzed for CO, it was a simple 
matter to figure the air flowing 
in various parts of the system on 
the basis of the flow rate and spe- 
cific volume of CO.. 
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Where Corrosion is a problem... 


Specify BLAW-KNOxX Electroforged’ 
Grating and Treads 


For maximum service in corrosive environments, 
Blaw-Knox Electroforges grating of the world’s 
finest corrosion resistant metals. Monel, Cor-ten, 
stainless steel, and aluminum, proven throughout 
industry, Electroforge into rigid, one-piece grating 
to withstand the most corrosive conditions. 
Electroforging crossbars to bearing bars elimi- 
nates crevices and joints where corrosion usually 
starts. Rigid, one-piece construction cuts to fit 


neatly around beams, pipes, and other installations, 

For safe walking in any weather, Blaw-Knox 
grating features the twisted crossbar, and choice of 
two types of bearing bars, square, or serrated. For 
conventional uses specify Electroforged steel grat- 
ing, galvanized or painted. 

For information on how to specify the Blaw-Knox 
Electroforged Grating and Treads to solve your 
problem, write for Blaw-Knox Bulletin 2527-R. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Dept. C, Pittsburgh 38, Pennsylvania 


CuemicaL ENcIngerING—July 13, 1959 





PLANT NOTEBOOK . . . 


Normal 
operation 


¢ Siphon 
primed 


Tank 
drained 


Siphon still 
primed + 








Double Seals Make 
Siphon Self Priming 


L. D. Bryce 


Process Engineering Laboratory 
General Electric Co., Rome, Ga. 


The two designs for self-prim- 
ing siphons offered by C. F. A. 
Roberts (Chem. Eng., Oct. 6, 
1958 and Dec. 29, 1958) prompt 
me to submit still another type, 
shown above, which has the ad- 
vantage that it will not lose its 
prime even if the tank is com- 
pletely drained. 

A glass laboratory model can 
be lifted out of the beaker and 
carried to another or even left 
out of water all day, without 
losing prime. 

As the sketch shows, the idea 
is simply to have a liquid seal at 


Putty.__ 


both ends. The height of the in- 
ner leg controls the depth to 
which the tank level will drain 
at cut-off. 


; 


thermometer 


|-in. steel pipe 
Stiff F .coupling 
card--- : 








Asbestos 
string 
lagging-- 





Mercury 


Pipe 
wall, 


SS 
ARATE 


*“Stick-on”’ Thermometer 
Finds Pipe Wall 
Temperature 


G. L. Head 


African Explosives & Chemical 
Industries Ltd. 
Northrand, Transvaal, S. Africa 


Sometimes we need to measure 
temperature in a pipeline where 
there is no thermowell. Then it 
is sometimes possible to measure 
the surface temperature of the 
pipe and, if the temporary well is 
sufficiently insulated, get a result 





Next Issue: Torsion Dynamometers for Pilot Plant 


By Henry R. Bungay III, Winner of the June Contest 


% How Readers Can Win 


$50 Prize for Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 


+ _}«-~Mercury-in-glass 


which closely approximates fluid 
temperature. 

The sketch shows how this idea 
is applied to a horizontal pipe. 
For use on a vertical pipe, sub- 
stitute a 1-in. steel elbow for the 
1-in. steel coupling shown. I have 
found the method quite accurate 
even on thick-walled high-pres- 
sure piping. 


g 
Ee Bubbler 
Air cylinder, \ 


1 LN - 


;Manhole 
' 


Levelling \ 
bulb 





Air Pressure Controls 
Sampling Depth 


A. S. Borsanyi 


Canadian Industries Ltd. 
Millhaven, Ont., Canada. 


An easy method of sampling 
the liquid at different levels in 
a storage tank is to use the de- 
vice pictured above. 

The sampler consists of a level- 
ing bottle of the type used in 
Orsat gas analyzers; a length of 
rubber tubing a bubbler bottle 
which can be made of laboratory 
glassware; a source of air or gas 
pressure—either an air line ora 
gas cylinder; clamps and glass 
connections; and cord for sup- 
porting the sample bottle and a 
weight to sink it, all assembled 
as in the sketch. 

In use, the sampler is sunk to 
the desired depth while main- 
taining a slight air flow to ex- 
clude the liquid. At the proper 
depth, pressure is cut off and air 
vented *hrough the tee to fill the 
bottle. The sample is lifted with 
the tee vent closed, then dis- 
charged by cracking the air sup- 
ply valve. 
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SOtT-Pebabbeet 
Fabrication 


COMPLETE 


S truthers 
Wells FABRICATION, WELDING, MACHINING, 


STRESS- RELIEVING AND ASSEMBLY FACILITIES 


Struthers Wells has pioneered in the fabrication of titanium 
almost since its inception. Struthers Wells has the facilities 
and “know-how” to form and weld titanium as well as zir- 
conium, high chrome-nickel-moly alloys, stabilized stainless 
steels and many other alloys. 

The tube bundle illustrated is installed in a kettle type 
reboiler shell. Ten duplicate units were furnished. Over seven 
miles of titanium tubing were required for these units, and 
titanium has been used to line the high pressure tube side 
including tube sheets, channel, channel cover and floating 
head cover. Special titanium flow baffles have been installed 
in the channel and floating cover to prevent drop out of solids 
from the corrosive slurry. 

When your needs involve any of the difficult metals, turn 
to Struthers Wells for recommendations and quotations. 


STRUTHERS WELLS CORPORATION 


WARREN, PA, Plants at Warren, Pa. and Titusville, Pa. 
Representatives in Principal Cities 

PROCESSING EQUIPMENT DIVISION BOILER DIVISION FORGE DIVISION 
Crystallizers ... Direct Fired Heaters... BOILERS for Powerand Crankshafts .. . Pres- 
Evaporators... Heat Exchangers... Mix- Heat... High and Low sure Vessels . . . Hy- 
ing and Blending Units... Quick Opening Pressure . . . Water draulic Cylinders... 
Doors . . . Special Carbon and Alloy Tube... Fire Tube... Shafting . . . Straight- 
Processing Vessels... Synthesis Converters Package Units ening”& Back-up Rolls 
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PRACTICE ... 


YOU & YOUR JOB 


. 


EDITED BY R. F, FREMED 











“In order to 
safeguard life, 
health and property .. .” 


Why Engineering License Laws? 


Chemical engineers are getting ready for a new battle 


over the value of engineering licenses (see box, next page). 


Here’s the story behind the story. 


Albert Woodruff Gray, Attorney, Forest Hills, N. Y. 


Laws governing the practice 
of engineering have generally 
been subject to close scrutiny by 
the courts of the United States. 
Traditionally, our jurists have 
maintained an intense interest in 
protecting the citizen from dis- 
crimination in the enforcement 
of police power by administra- 
tive agencies. 
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(All engineering registration 
and licensing laws are extensions 
of the police powers of the vari- 
ous states.) 

Underlying this careful atti- 
tude may well be the thought ex- 
pressed by Lord Acton that, 
“Power tends to corrupt; abso- 
lute power tends to corrupt abso- 
lutely.”’ 


The editors of Chemical Engi- 
neering have asked me to dig into 
the basic principles behind the 
estadlishment and enforcement 
of engineering license laws, and 
their interpretation by our 
courts. We think you’ll be in- 
terested in the results of this 
research. 

The most important conclusion 
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New chelates with 
2,4-pentanedione 


Metal chelates provide a means of de- 
activating or modifying the properties 
of a metal ion. Effective chelating 
agents with many industrial applica- 
tions can be formed by the reaction of 
CARBIDE’s 2,4-pentanedione (acetyl- 
acetone) with numerous metals and 
oxides. 


Pentanedione, or acetyl acetone, us- 
ually forms oil-soluble metal deriva- 
tives, whereas most other chelates are 
water-soluble. Certain of these chelates 
may have possibilities as fungicides, 
insecticides, driers for paints and 
varnishes, and colors for inks. Titani- 
um pentanedionate is indicated as an 
excellent cross-linking agent for cellu- 


lose-derivative films and coatings giv- 


ing them high solvent resistance. 


Here are some other ideas... By 
adding a small amount of 2,4-pentane- 
dione to a water solution of a coating- 





Making the copper chelate— 


Preparing titanium 
pentanedionate H 


Titanium Tetrachloride 
CH; 
Isopropanol 


oO 
I} I 
Ti(OC3H,). + 2CH,-C-CH,-C-CH,; ——» 
Tetraisopropy] 2,4-Pentanedione 
Titanate 


and... 


by the following illustration: 


-OH 


-OH 


Polymer Containing 
Hydroxy] Groups 





PENTANEDIONE CHELATES 


2H; 
2CH,;COCH;COCH; -+ NH,C,H.NH, joao” 
u 


| 
TiCl, + 4CH, —C—OH + 4NH, ———>» Ti(OC,H,). + 4NH.CI 
l 


Ammonia 


CH; — CH, 
4 ™% 


CH; 


Tetraisopropy! Ammonium 


Titanate Chloride 


a Vom 
» 
° 
ff +2C,H,OH 
Propanol 








Hc” fia | 


The crosslinking effects of this material on a cellulose derivative polymer may be shown 


+ Ti chelate ———» 


OC;H, 
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C-C-CH; 


H 
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Crosslinked 
Polymers 








CuemicaL ENGiIncERING—July 13, 


1959 


metal salt, hard and bright films can 
be laid on baser metals without an 
electric current. The discoloration of 
cyclic carbonate spinning solutions of 
acrylonitrile polymers can be inhibited 
by adding 0.1 to 3.0 per cent 2,4-pen- 
tanedione to the solution. Butadiene 
may be copolymerized with 2,4-pen- 
tanedione to produce an improved 
grade of synthetic rubber, suitable for 
industrial uses. A granular, water-in- 
soluble, anion-active resin can be 
made with 2,4-pentanedione as the re- 
active ketone. The soluble metal de- 
rivatives of 2,4-pentanedione should 
be evaluated for their ability to in- 
crease the efficiency of internal com- 
bustion engines when added to lubri- 
cating oils. 

Remember, CarsiDE’s 2,4-pentane- 
dione is fully miscible with most or- 
ganic solvents. Its molecular weight of 
100.1 also makes it interesting as an 
intermediate. For more information a 
technical bulletin containing many 
suggestions for applications of Car- 
BIDE’s 2,4-pentanedione is available. 
In it are listed physical properties, spe- 
cifications and shipping information. 
For information on other CARBIDE 
chemicals, write for the 1959 Physical 
Properties of Synthetic Organic Chem- 
icals—a comprehensive description of 
the properties and applications of more 
than 400 CarBIpE chemicals. Please 
write to Dpt. HE, Union Carbide Chem- 
icals Company, 30 East 42nd Street, 
New York 17, N. Y. 

“Union Carbide” is a registered trade-mark 
of Union Carbide Corporation. 


UNION 
CARBIDE 
CHEMICALS 
COMPANY 
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a. 


that I have been able to reach is 
that “safeguarding of life, health 
or property” is the only justifica- 
tion—in the eyes of the courts— 
for the existence of an engi- 
neering license law. You can not 
use such a law to raise revenue; 
or to prevent an engineer in non- 
public practice from practicing 
professional engineering; or to 
avoid paying an engineer for 
services rendered, when such 
services do not involve the public 
safety. 


Not to Be Used as a Tax 


For example, several years ago 
in Kentucky the legislature im- 
posed a license tax that was 
worded this way, “Before engag- 
ing in any occupation or selling 
any article named in this sub- 
division,” followed by a catalog 
of professional and business ac- 
tivities subject to the tax. En- 
gineering was one of the profes- 
sions included. 

A Kentucky court was then 
asked to decide whether such a 
law was subject to judicial re- 
view.’ The court ruled that it 
had the undisputed right to re- 
view taxes imposed upon trades, 
occupations or professions; and 
that the courts, when the ques- 
tion is put to them, have the un- 
disputed right to determine 
whether or not a legislative act 
is in violation of the Constitu- 
tion although the purpose of the 
act is the raising of revenue by 
taxation. 

This distinction between li- 
cense laws enacted for safe- 
guarding the welfare of the com- 
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“Licensed’’ Does Not Equal ‘Professional’ 


In contradistinction to other groups of engineers, chemical engi- 
neers have taken the stand that an engineering license granted by a 
state government can not, by itself, be equated to a badge of identi- 
fication as a truly professional engineer. 

At its recent meeting in Kansas City, Council of the American 
Institute of Chemical Engineers has put its official stamp of policy 
approval on this long-held chemical engineering, attitude. 

According to AIChE, registration is a personal matter that concerns 
itself mostly with protection of public safety. Registration should be 
accorded no more emphasis than is placed on other definite marks 
of professional standing, such as advanced degrees, active participa- 
tion in technical societies, or publication. 
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munity and those enacted solely 
for revenue was the determining 
factor in a case in Pennsylvania. 
In this case an unlicensed engi- 
neer sued for money he claimed 
was due him for services ren- 
dered. However, it’s important 
to note that the engineer was 
unlicensed and that the services 
did involve the public safety. 

“The act,” said the court in its 
decision, “providing for the 
registration of engineers is not 
a revenue measure but was 
enacted under the police powers 
of the Commonwealth of Penn- 
sylvania. This is plain from the 
declaration in the first section, 
‘In order to safeguard life, health 
and property, any person prac- 
ticing or offering to practice the 
profession of engineering in any 
of its branches shall hereafter be 
required to submit evidence that 
he or she is qualified so to prac- 
tice and shall be registered as 
hereinafter provided.’ ” 

The engineer in this case con- 
tended that this license law did 
not prohibit the enforcement of 
his employment contract for 
services rendered, even though 
he was unlicensed in Pennsyl- 
vania. The court denied his 
claim, refusing to enforce a 
contract which was founded on 
a violation of a public policy de- 
clared by the legislature of the 
Commonwealth.’ 


Only to Safeguard the Public 


This same distinction concern- 
ing public safety was featured 
in a New York case. In this 
state, professional engineering 


for which a license is required is 
defined as follows: 

“A person practices profes- 
sional engineering within the 
meaning and intent of this stat- 
ute who holds himself out as 
able to perform, or who does 
perform, any professional serv- 
ice such as consultation, inves- 
tigation, evaluation, planning, 
design or responsible supervi- 
sion of construction or opera- 
tion in connection with any 
public or private utilities, struc- 
tures, buildings, machines, 
equipment, processes, works or 
projects, wherein the safeguard- 
ing of life, health or property 
is concerned or involved, when 
such professional service re- 
quires the application of engi- 
neering principles or data.” 

Interpreting this law the 
courts have said, “The difficulty 
arises in regard to the clause, 
‘Wherein the safeguarding of 
life, health or property is con- 
cerned or involved.’ 

“The main contention of the 
parties herein is whether this 
clause has reference to buildings, 
machines or processes mentioned, 
or to the engineering services. 
I believe the latter is the real im- 
port of the statute. Therefore, 
professional engineering is prac- 
ticed whenever the named serv- 
ices are performed, but only 
when the services concern or are 
involved with safeguarding life 
health or property.” 


Law Can Not Be Upgraded 


This point also arose when the 
Ohio Society of Professional En- 
gineers sought to prevent by 
court injunction further activity 
by a manufacturer of centrifugal 
casting machines and ship-load- 
ing towers who advertised him- 
self as practicing the profession 
of engineering. (The Ohio law 
is similar to the New York law 
cited above.) 

_ The court set aside a previous 

injunction granted against this 
engineer engaged in designing 
and fabricating these products. 
“In our opinion the injunctive 
decree could not by its terms rise 
higher than the statute from 
which the court derived its juris- 
diction in the first place. 

“In other words, it is not 
within the province of the court 
to broaden or extend the mean- 
ing of professional engineering 
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CHLORINE DIOXIDE TOWER 


CAUSTIC EXTRACTION TOWER 


A. Chlorine Mixer 
B. Circulating Pump 
C. Scraper Assembly 
O. Dilution Nozzle 


E. Transport Pump 
F. Thermowell 
G. Flow Mixer 


CHLORINATION TOWER 


TITANIUM BELONGS IN THIS 





CORROSIVE PROCESSING PICTURE 


Write for Technical Data Sheets on 
*‘Cost Cutting Ideas in Titanium for 
the Pulp and Paper Industry’’— on 
your business letterhead, please. 
Address: Commercial Market Devel- 
opment, Dept. C, Mallory-Sharon 
Metals Corporation, Niles, Ohio. 


Here’s why: Today, titanium is competi- 
tive pricewise with nickel base alloys 
when density is taken into account. Its 
service life is often many times that of 
nickel base alloys or stainless steel. And 
titanium is about the same to weld 
and fabricate. 

The corrosion resistance of titanium in 
chlorine dioxide and hypochlorite solu- 
tions is outstanding. No wonder it is 
rapidly finding new applications in the 
pulp and paper and chemical industries. 

Want proof? A large pulp processor 
used titanium orifice plates in chlorine 


dioxide reactors for over a year, with no 
evident corrosion. The best alternate 
material lasted only 2 weeks. 

At a large chemical plant, commercially 
pure titanium specimens immersed for 
28 days in a calcium hypochlorite storage 
tank showed an average corrosion rate of 
less than .10 mils per year. 

Mallory-Sharon is ready to assist you 
now in applying titanium’s outstanding 
corrosion resistance in pulp and paper 
processing... or other corrosive applica- 
tions. Send for the helpful information 
illustrated at the left. 


MALLORY & SHARON 


MALLORY-SHARON METALS CORPORATION - 


NILES, OHIO 


integrated producer of Titanium + Zirconium + Special Metais 
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whole engineering profession. 
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beyond the definition of the term 
as set forth in the statute.” 

Here, as in other instances, 
the court refused to require a 
license for engineering where 
public safety is not involved. But 
when public safety is involved, 
an unlicensed engineer may be 
unable to collect his fee for 
services performed. 

In the State of Washington 
this same feature has been em- 
phasized, that contracts for pro- 
fessional services affecting the 
well-being of the public are void 
when the prerequisite to such 
performance is a statutory li- 
cense. 

“Where a license or certificate 
is required by statute as a requi- 
site for one practicing a particu- 
lar profession,” said a court of 
that state in its decision, “an 
agreement of a professional 
character without such license or 
certificate, is ordinarily wholly 
illegal and void. This is true, for 
example, of an agreement made 
by an unlicensed or uncertifi- 
cated physician, an attorney at 
law, a conveyancer, an engineer 
or a school teacher. 

“The authorities are in accord 
on this point, where the license 
is required for public protection 
and to prevent improper persons 
from acting in a particular ca- 
pacity, and not for revenue pur- 
poses only.’’® 

Notice how the court distin- 
guishes once again between the 


Proposed Principles of Registration 


While there are many confusing and controversial aspects about 
registration, the following principles can be laid down to clear 


1. Keep in sharp focus the fact that the only reason for registration 


is protection of public safety. 
2. Discount as subordinate all the self-interest reasons such as pro- 
moting professional stature, unification of the profession, and the 


. Be sure there is a real (not an assumed or hypothetical) need for 
added protection of the public before making changes in any 


. Get widespread and thorough discussion and voting on the 


issues from the entire membership of engineering societies. 
. Don’t let aggressive minorities assume they can speak for the 


B. B. Kuist, Chem. Eng. Progress, Aug. 1958, p. 68. 
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taxation and police powers of the 
state. 


Defining the Services 


Another case in New York 
State is quite interesting. A con- 
sulting engineer employed in re- 
search and development on 
photographic equipment sued to 
recover money due him under his 
employment contract. The em- 
ployer tried to interpose the pro- 
fessional engineering statute as 
a defense, explaining that it did 
not have to comply with the 
terms of the employment con- 
tract since the engineer held no 
professional engineering license. 

“No license, no pay,” said the 
employer. 

The court took a long, hard 
look at the New York State law 
which provided, in part, “In 
order to safeguard life, health 
and property, any person prac- 
ticing or offering to practice pro- 
fessional engineering in this 
state shall hereafter be required 
to... be duly licensed under the 
provisions of this article.” 

Holding that this statute did 
not relate to services of a re- 
search and development charac- 
ter, the court awarded the engi- 
neer the recovery he sought. Said 
the. court, “We are further of 
the opinion that these sections 
are not applicable to this employ- 
ment.” 

This distinction between the 
type of engineering services for 


which a professional engineer 
forfeits his compensation in the 
absence of a statutory license 
and those which do not involve 
the welfare and good of the pub- 
lic (to which such a forfeiture is 
not extended) was well stated 
many years ago by a federal 
court. 

“The true rule is that the 
court should carefully consider 
in each case the terms of the 
statute which prohibits the act 
under a penalty, its object, the 
evil it was enacted to remedy. 
The court should consider also 
the effect of holding contracts, 
made in violation of the statute, 
void; for the purpose of ascer- 
taining whether or not the law 
making power intended to make 
such contracts void; and if, from 
all considerations, it is manifest 
that the legislature had no such 
intentions, the contracts should 
be sustained and enforced.’” 
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When you heed 


both 


Corrosion Protection 


and 


Thermal Insulation... 


... specify PITT CHEM Joseal-Mastic 553 


D° you have a corrosion problem that requires 
the protection of a heavy duty coating plus a 
degree of thermal insulation? You can solve it 
efficiently and economically with a single coating— 
Insul-Mastic 553. 

This tough, durable mastic contains a high per- 
centage of granulated cork. Applied to a %” thick- 
ness, it will reduce heat loss through steel plates 40 to 
65% ...and provide excellent condensation control. 

Because it is formulated with mica and a high 
percentage of Gilsonite, Insul-Mastic 553 is virtually 
unaffected by acids, alkalis, moisture and weather. 
It can be spray-applied in one continuous, uniform 
coating to metal, masonry or ceramic surfaces. 

Refrigeration tanks, metal roofs, piping and metal 


* PITT CHEM “Insul-Mastic’”® Gilsonite-Asphalt Coatings 
* PITT CHEM “Tarset”® Coal Tar-Epoxy Resin Coatings 
* PITT CHEM “Tarmastic’”® Coal Tar Coatings 


sidings are just a few of the places where you can 
stop corrosion, reduce heat losses and prevent con- 
densation with Insul-Mastic 553. Call your Pitt Chem 
Distributor for full information and recommendations, 
today! 


PITT CHEM Industrial Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 


wEw 7642 


PROTECTIVE COATINGS « COAL CHEMICALS « PLASTICIZERS * ACTIVATED CARBON ¢ COKE « CEMENT « PIG IRON » FERROMANGANESE 
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How G. E.'s Maintenance 
Cost Predictions Stack Up 
Against Actual 
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More Light on... 
Predicting Your Maintenance Costs 


Because of your keen interest in maintenance costs 


and the responses we’ve had to the first article on this subject, 


here’s more information and data on estimating techniques. 


Not too long ago, we published 
an article on an important but, 
what you might call, slighted 
aspect of cost estimation: “Main- 
tenance Cost Estimation . .. Is 
This a Better Tool for You?” 
(Chem. Eng., Feb. 9, 1959, p. 
140.) 

In this piece we presented a 
new way to predict maintenance 


charges—by correlating invest- 
ment and age with the annual 
maintenance cost. 

This provocative topic gener- 
ated enough replies to make a 
return engagement profitable. 
We heard from a number of en- 
gineers who are either working 
with this method (or variations 
on it) or who struggled with 


their historical data to see just 
how good the proposed correla- 
tion is. 

One point underlies the whole 
question of maintenace cost esti- 
mation: How can you do it with 
limited data? Well, you can’t. 
This is a problem common to 
most companies and perennially 
plagues the maintenance super- 
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Lubrication News, 





PROFITABLE IDEAS ON THE LUBRICATION OF CHEMICAL PROCESS EQUIPMENT 





Carbon deposits in compressors are 
often a result of overlubrication 


The plant engineer of a large basic 
chemicals plant recently handed us this 
problem: carbon deposits appeared 
regularly on the valves and cylinders 
of his air and gas compressors. 

A Texaco Lubrication Engineer re- 
viewed the possible causes. First, he 
checked the lubricants being used; the 
right lubricant had been specified fcr 
each compressor. Next, he examined 
the mechanical feed system that sched- 
uled the rate of lubrication. Here, he 
found the feeders were set to admit too 
rauch lubricant into the compressors. 
This was obviously causing the carbon 
deposits. 

He immediately recommended that 
trials be set up to determine the exact 
amount of lubricant required in each 
compressor. Intake valves, discharge 
valves and cylinder parts were fre- 
quently examined for presence of a thin 
oil film. Where dryness or light rusting 
appeared, lubricant feed was increased ; 
excessive oil on the parts or in clear- 
ance spaces indicated the need for a 
reduced feed. 

A Texaco Lubrication Engineer is 
always available for consultation on 
the choice and use of compressor lu- 
bricants. 


i 
| 


bow. 

Red arrows pointing to intake valves, deine 
valves and cylinder ports show where to look 
for thin film of lubricant that indicates proper rate 
of feed. Deposits on valves are usually result of too 
much oil, poor grade of oil, or dirty intake air. 


STORAGE METHODS CAN DETERMINE 
LUBRICANT EFFICIENCY ON THE JOB 


Lubricant performance depends to a 
large extent on the way the product 
is stored and handled by the purchaser 
before it’s used. Here are some proven 
methods that will insure complete pro- 
tection for stored lubricants. 

To avoid contamination with water 
Best lubricant storage is in a fireproof 
building. If lubricants are stored out- 
doors, however, drums should be placed 
on their sides, to prevent rainwater 
from being sucked through the seal by 
temperature changes. This is particu- 
larly important with oils containing 
additives, since some additives are dam- 
aged by water contamination. 

Outside storage in cold climate 
Low temperature makes lubricants stiff 
and hard to handle. Heating will re- 
store a workable viscosity, but if too 
much localized heat is applied to a 
lubricant it may be rendered useless. 

The best way to handle very cold 
lubricants is to put them indoors and 
let them reach room temperature 
slowly. The safest fast heating method 
is to use exhaust steam. An exposed 
flame may melt the sealing compounds 
on the drum and cause leaks. 


Safe ways to transfer lubricants 

A standard pump ‘that fits the drum 
opening will prevent contamination in 
transferring lubricants from one con- 
tainer to another. In some plants the 
product is applied directly from the 
original container to the lubricating 
point. It’s essential in any case to avoid 
using the same pump and hose for dif- 
ferent types of lubricants, to prevent 
contamination. 





Notice to plants with water-seal gasholders 


Corrosive effects of water and weather 
on water-seal gasholders can now be 
reduced through development of a new 
use for a Texaco Marine Product. Fur- 
thermore, the simple method of apply- 
ing the product (we call it Floatcoat) 
sharply reduces maintenance costs by 
eliminating the need for rigs, scaffolds, 
and complicated application equipment. 

To apply, Floatcoat is merely poured 
on the water seal. As the tank rises 
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and falls, the coat is spread on the side 
of the tank automatically. It provides 
a tough, adhesive shield against both 
the water in the seal and the weather- 
ing effect of the elements. In addition, 
it penetrates and cleans out existing 
rust. It is resistant to water washing, 
needs to be renewed only after long in- 
tervals. 

Mail coupon at right for more infor- 
mation. 


Ideally the oldest stocks should be 
used first. All Texaco products are 
factory-dated to facilitate this proce- 
dure. Basic safety demands that the 
floor of the lubricant dispensing area 
be kept clean to avoid falls and fires— 
and fire-fighting equipment should be 
nearby, just in case. 





Guide to Organized Lubrication 
This book discusses organized lubrica- 
tion from management’s point of view 
—as a means of controlling costs. It dis- 
cusses methods that help raise produc- 
tion, extend parts life, cut downtime. 
For free copy, use 
coupon below. 


J 


| TEXACO INC. 
Dept. CE-CP-21 
135 East 42nd Street 
New York 17, N. Y. 





ing my company letterhead to this coupon. 


(J Send a copy of Management Practices that Control 
Costs via Organized Lubrication. 








on Fi 





[] Ask a Texaco Lubrication Engineer to call at my 
plant. 
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Coke Plant's Estimated Maintenance Stacks Up Well Against Actual Figures 


¢-—— Maintenance, thousand dollars 
500 7 T 


Estimated 


-~--Actual 





¢—Investment-age, million dollars x years 


Ce 











visor examining his operations. 

This is a problem that must be 
cured before you can even at- 
tempt to try, let alone use a tech- 
nique as mentioned here. With 
good data you can put your finger 
on many sore spots and keep on 
top of the job of controlling 
maintenance costs. 

Here then, are two of the more 
important results we received 
from people trying the technique. 
It’s important to mention that 
lack of more complete data places 
this method in an experimental 
stage. More data must be sup- 
plied and correlated to see just 
how universal this correlation 
really is. 
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Annual 


This is where you come in. If 
you have the data to try this 
technique .. . give it a go and 
send your results in to us. We 
can then pass it on. 


How to Do It 


As presented in the earlier 
article, the original technique is 
quite simple: Investment times 
age plotted against annual main- 
tenance gives a straight line. If 
you have the historical data to 
construct such a graph you can 
extrapolate to estimate future 
maintenance costs. 

Investment used in _ this 
method is the total value remain- 
ing after retirements are de- 


100 200 
maintenance, thousand dollars 


ducted. Dollars used were actual. 
Correcting investment costs to a 
common base year is an improve- 
ment that should be tried. This 
would eliminate problems result- 
ing from inflation. 

To show you how to figure the 
investment-age quantity, take a 
look at the following example: 

In the first year we invest 
$100,000 in a new plant. In the 
second year, equipment costing 
$30,000 is added. In the third 
year, the new equipment is re- 
placed with a better design cost- 
ing $50,000. In the fourth year, 
capacity is increased requiring 
an additional investment of 
$100,000. What are the invest- 
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FOR STOPPING 
LEAKS IN 
WELDED JOINTS 


A BIG TIME SAVER—applied 
quickly and easily under nor- 
mal distribution pressure. Stops 
pin hole leaks or splits in welds 
on welded steel pipe lines. 


ih) 


Triangular-shaped Rubber 
Gasket is completely SEALED, 
under tremendous pressure 
from Intermeshing Compres- 
sion Rings, by Monel Metal 
Seal Band and hard vulcanized 
tips at the edges. 


Each clamp is tested to 800 
pounds line pressure. 


M. B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 


Write for catalog ————— 
f OUR 6lst \ 
YEAR j 


- 


SKINNER-S FAL 
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Estimated Maintenance Costs for This Cement Plant Are Very Close to Actual 


¥¢-— Maintenonce, thousand dollors 


or 


g——Investment-age, million dollars x years 
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Fig. 4 




















ment-age figures for the first 
four years of the plant? 

At the end of the first year, 
investment-age is simply 100,000 
doilars-years. 

At the close of the second year, 
the $100,000 investment is two 
years old but the new $30,000 
investment only one year. This 
gives a total investment-age fig- 
ure of 230,000. 

After the third year of opera- 
tion, the $100,000 has been in- 
vested for three years, the $30,- 
000 equipment has been removed 
and the $50,000 investment re- 
placing it is only one-year old. 
This brings the third year’s in- 
vestment-age to 350,000. 
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100 
Annual maintenance, thousand dollars 


After running the plant for 
four years, the initial investment 
is still intact and four years old, 
the $50,000 investment is two 
years old and the new $100,000 
capacity increase only one-year 
old, giving a fourth-year total 
of 600,000 dollar-years. 

Retirements and replacements 
must be included. If they aren’t, 
the fourth-year figure, relating 
to a total of $250,000 invested 
in the four-year old plant, gives 
an erroneous figure of 1,000,000 
dollar-years. 

In the original article, the data 
for investment-age were plotted 
against annual maintenance for 
a pulp and paper plant. The 


200 300 400 


straight line that resulted gave 
a least-squares equation of: 

M = 0.0097 X ¢ + 149,000 
where M = annual maintenance 
in dollars and J x # = invest- 
ment-age in dollar-years. This 
means, annual maintenance bills 
in this particular pulp and paper 
plant are approximately 1% of 
the investment-age figure. 

Of course, this equation might 
be general for all pulp and paper 
plants. We don’t know as yet. 
That’s why more data are neces- 
sary. 


Help From the Readers 


This technique was tried by 
J. A. Williams, Manager of In- 
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CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service—our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 21/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. If your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, H79, Services Building, 
Lukens Steel Company, Coatesville, Pa. 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 
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Helping Industry 
Choose Steels 
That Fit The Job 
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dustrial Engineering at Wyan- 
dotte’s Michigan Alkali Div. and 
his data are shown in the ac- 
companying illustrations on pp. 
174 and 176. 

Unfortunately, his investment 
data represents the gross book 
value without retirements being 
deducted. It’s entirely possible 
that his estimates would ap- 
proach much closer to actual, if 
retirements were accounted for. 

Nevertheless, for the two types 
of plants shown, coke and ce- 
ment, maintenance costs seem to 
correlate fairly well with invest- 
ment-age. 

For the coke plant, the best 
statistical approximation is given 
by the equation: 


M = 0.0041 X t — 83,091 
For the cement plant: 
M = 0.0117 x t — 300,000 


Variations on a Theme 


Similar to the above-mentioned 
investment-age correlation, we 
received from R. Gutoff, G. E.’s 
Manager of Resins and Fluids 
Operations at their Silicone 
Products Dept. in Waterford, 
N. Y., a variation related and 
yet -different in a_ significant 
number of ways. 

In a report he was preparing 
on “Economic Yardsticks for 
Cost Estimating” he struggled 
with the gross inadequacies of 
estimating maintenance as a per- 
cent of investment. Gutoff hit 
on this same idea of correlating 
maintenance costs against, what 
he called, investment-age; how- 
ever, he defined investment-age 
as follows: 

Investment-age = J] X (t/L) 
where, 7 is the investment in 
dollars, ¢ the number of years 
since the original investment to 
the present time and L the useful 
life of the investment. 

“This approach,” claims Gut- 
off, “recognizes that not only do 
investments require a greater 
expenditure as they grow older, 
but, equally as important, an in- 
vestment with a shoit-expected 
useful life invariably requires 
more maintenance than one with 
a longer-expected life under less 
severe operating conditions.” 

He uses as an example: A 
chemical reactor operating at ex- 
treme temperatures and pres- 
sures, processing corrosive ma- 
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terials, may have an expected 
life of only five years. On the 
other hand, a system making 
silicone emulsions and process- 
ing noncorrosive materials at 
atmospheric pressure and am- 
bient temperature, may expect a 
12-yr. life. 

His correlation takes this dif- 
ference in expected life and ac- 
counts for it in the correlation. 
He claims that this way you 
don’t group apples and oranges 
as far as investment cost is con- 
cerned. 

As a guide to projecting useful 
life, historical depreciation rates 
were applied to the various ele- 
ments of plant equipment. In 
cases where equipment continued 
to operate beyond originally esti- 
mated useful life, the invest- 
ment-age figure was still used, 
even though the value of (t/L) 
became greater than unity. 

As an important step, the G. E. 
people corrected maintenance 
costs to a common base year 
using the Factory Magazine 
Maintenance Index and invest- 
ments using the Marshall and 
Stevens Equipment Cost Index. 

Together with Arthur Der- 
showitz, process economics engi- 
neer, Gutoff worked up the data 
for the chart shown on p. 172, 
comparing the error in predicted 
maintenance vs. actual mainte- 
nance costs—using both their 
investment-age correlation and 
the more conventional percent of 
investment. 

Clearly, this new technique 
gives improved accuracy. In ad- 
dition, they claim, the random 
errors in the investment-age cor- 
relation (both plus and minus) 
compared with conventional in- 
vestment estimation, suggests 
this new approach is less sus- 
ceptible to drift over a period of 
years. 

For their Silicone Products 
Dept., Gutoff found the average 
maintenance cost in the period 
measured, 1949-1956, ran _ at 
about 6.8% of the investment- 
age. They also found investment- 
age was a straight-line function 
of maintenance costs. 

As a conclusion, Gutoff says: 

“We are continuing to examine 
our maintenance’ experience 
against this investment-age cor- 
relation, and are convinced that 
it represents the most useful 
mathematical tool we have de- 


veloped for analyzing expenses 
in this area.” 


More Data Needed 


Send us your results. If you’ve 
tried or are working with this 
correlation or a variation on it, 
if you are trying it for the first 
time—we would like to receive 
the results. 

Let us hear from you so we 
can publish more facts about the 
method. Send us your data and 
completed curves. 


Photos Cut Costs, 
Speed Maintenance Work 


By using photographs as an 
integral part of maintenance in- 
structions, Monsanto Chemical 
Co. is working something of a 
revolution in efficiency and econ- 
omy. 

Started at their Plastics Div. 
in Springfield, Mass., by Clayton 
Hammond, a maintenance engi- 
neer, Monsanto is so delighted 
with this photographic technique 
that they’re trying the same 
system out in other plants around 
the country. 

Very simply, written specifica- 
tions don’t always cover all the 
unguessed situations that arise 
on a job. Also, words have a 
way of being misinterpreted, 
making for long and _ costly 
delays. 

This system uses a Polaroid 
Land camera to picture details, 
parts and places for parts with 
accompanying text. Photographs 
are keyed directly into the 
written instructions by lettering. 

With these photographs avail- 
able before a job is performed, 
the engineer can study and plan 
the project with greater effi- 
ciency. Written instructions are 
more readily understood and in- 
stantly subject to any correc- 
tions necessary before work is 
started. 

To check out the technique, 
Monsanto ran an_ interesting 
test. Two identical jobs were 
performed by different crews, 
one using normal written in- 
structions, one using the photo- 
graphs and keyed instructions. 
Needless to say, the work crew 
using the photographs finished 
the job twice as fast as the other 
crew. 
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MOYNO. - 
CHEMICAL PUMPS 
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MOYNO. PUMPS srescies: Some ct 500 em 


zoe MOYNO pumps are avail- 

; able in nine sizes with 

capacities ranging from 

minimum metering flow to 

500 gpm and pressures 

from zero to 1000 psi. Pos- 

itive displacement delivers 

uniform discharge without pulsation, agitation or tur- 

bulence. Solutions ranging from thin watery slurry to ex- 

tremely viscous paste, corrosives, abrasives and even solids 

in suspension are economically handled without excessive 
pump wear. 

Moyno’s unique “progressing cavity” principle with only 
one moving part and special resistant internal parts slashes 
pump maintenance costs on problem chemicals that often 
ruin other pumps. Almost any substance that can be forced 
through a pipe can be pumped by a Moyno. 

To learn how a Moyno can cut your pumping costs, see 
our product information in Chemical Engineering Catalog, 
or write today for Bulletin 30 CE. 
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ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO - BRANTFORD, ONTARIO 
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PRACTICE ... 
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ALUMINUM CONDULET and light fixture hold up against ammonium nitr::te. 


Proper Materials 


+ Correct Design 





=Corrosion-Free Electrical Installations 


R. P. Northup, Crouse-Hinds Co., Syracuse, N. Y. 


In chemical plants, corrosion 
is present to some extent in prac- 
tically all electrical installations. 

Some of this corrosion is of 
a limited nature and relatively 
harmless. In other cases a more 


RUSSELL P, NortTHUvuP is vice presi- 
dent of engineering, Crouse-Hinds 
Co. He is an electrical engineer 
from Syracuse Univ. and is very 
active in the development of elec- 
trical standards and codes. He is a 
member of the Electrical Manufac- 
turers Assn., API, ASA, AIEE, 
NFPA. 
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suitable material or a better ap- 
preciation of design factors 
would have avoided many severe 
cases which called for costly 
shutdowns. 

A large number of metals and 
alloys are available for electrical 
installations, but all have advan- 
tages and disadvantages. This 
information, together with perti- 
nent design factors, are the keys 
to trouble-free electrical units. 
> Ferrous Castings: Low Cost— 
As a basic material for cast 
electrical outlets, enclosures for 
electrical equipment, and prac- 
tically all electrical fittings, fer- 


rous-alloy castings offer qualities 
of high strength, reasonable re- 
sistance to corrosion, and avail- 
ability at low cost. 

In general, cast iron shows 
good resistance to corrosion by 
alkaline solutions, many organic 
compounds, and neutral and 
slightly acid solutions or those 
having a pH from 4 to 5. 

In neutral and slightly acid 
solutions, corrosion is acceler- 
ated by dissolved air or other 
oxidizing agents, and by ele- 
vated temperatures. In some 
strong acids, cast iron will actu- 
ally build up a protective coating 
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DURCO TYPE F VALVES have been in 
service for more than 3 years at KETONA 
CHEMICAL CORP, Ketona, Alabama, 
handling 83% ammonium nitrate at 250° F. 


These non-sticking, non-lubricated, Durco Type F valves with Teflon sleeves have 
provided dependable service with almost no maintenance cost. The valves illustrated 
are of Durimet 20. Durco Type F valves are available from 14” thru 4” in nine 
standard corrosion resisting alloys. For complete details, ask for Bulletin V/4b. 





CORROSION FORUM... 


Popular Materials for Electrical Installations 


Cast iron, mild steel 


Stainless steel . 
buttons. 
Aluminum and alloys. . 


Good for alkaline environments. Not good for acids. 
Excellent for severe conditions, use for shafts and push- 


Good for many conditions: salt sprays, sulfur gases. Not 


good for acid fumes. 


Copper, brass, bronze. . 


Good for alkalis, weak acids. Not good for ammonium 


nitrate or strong acids. 


Coatings.... 


150 F. 


Extruded PVC coatings have wide range of resistance 
(alkalis, acids). 


Not good for temperatures over 





of its own corrosion products. 
However, this does not neces- 
sarily mean that cast-iron fit- 
tings are preferred for acid en- 
vironments. Although some 
acids are more corrosive to iron 
than others, in general, iron is 
attacked by almost all common 
acids of intermediate and dilute 
concentrations. 

Cast-iron or malleable-iron 
electrical equipment is normally 
protected by plating with either 
cadmium, zinc or a combination 
of both. Zine is not immune from 
attack by chemical agents but 
the products of corrosion are less 
undesirable than the red rust 
which disfigures unprotected 
iron, More important, zine pro- 
vides galvanic protection to iron. 
Zine coating is consumed at a 
controlled rate; it is the sacri- 
ficial metal in the combination 
and will protect the underlying 
iron as long as there is some zinc 
left on the equipment. 

As a further protection, a final 
top coat of protective paint may 
be applied. This further arrests 
attack by many corrosive chemi- 
cals. 

Iron is reasonably inactive, at 
least in comparison to some of 
the more active metals, such as 
aluminum. Accordingly, it is fre- 
quently desirable to combine 
iron castings with parts made of 
brass or aluminum. Such as- 
semblies work well except in 
those areas where the brass or 
aluminum parts’ themselves 
would be severely attacked. 
Added advantages are obtained 
by using softer metals in com- 
bination with iron castings, espe- 
cially in mating threaded parts 
such as screws and covers. 
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> Important Design Factors— 
It is necessary to know degree 
of exposure when considering 
materials to use in a corrosive 
location. A good example is the 
application of ferrous castings 
where exposed to hydrochloric 
acid. Cast iron cannot be recom- 
mended where there is direct ex- 
posure to liquid hydrochloric 
acid. However, cast iron has suc- 
cessfully passed the test of long 
use in areas where chlorine gas, 
combined with moisture in the 
atmosphere, causes severe corro- 
sion of such metals as aluminum. 

There are few areas where fer- 
rous castings used in electrical 
systems will be seriously dam- 
aged by corrosion to the point 
where they become unsafe. How- 
ever, surface corrosion products 
can form and wherever the con- 
dition of the surface is impor- 
tant, means for protection 
against corrosion should be con- 
sidered. 

Main cause of freezing of op- 
erating shafts, which makes 
parts inoperative and _ brings 
about high maintenance cost, is 
usually buildup of corrosion 
products. Here, stainless steel 
shafts and bushings provide ex- 
cellent protection and reliable 
operation of electrical units. 
> How About Steel?—Steel is 
another basic material which ap- 
pears in a large number of elec- 
trical installations—as conduit, 
as parts of cast iron or malleable 
iron enclosures, or as complete 
enclosures. 

In general, steel has approxi- 
mately the same resistance as 
cast iron to corrosive attack from 
various chemicals. However, 
there is one major difference. 


Cast iron or malleable iron will 
generally arrest the progress of 
sorrosion by building up a pro- 
tective surface coating of the 
oxides. But when steel is at- 
tacked, oxidation of the surface 
tends to be progressive, build- 
ing up flakes of rust which 
fall away and permit further 
rusting below this initial sur- 
face. In other words, steel will 
pit and lose weight, thus losing 
strength and ultimately eating 
through under severe corrosive 
exposure. 

This basic weakness of steel is 
fully recognized in construction 
specifications for electrical 
equipment. The Federal and 
Underwriters’ Laboratories plat- 
ing specifications for steel parts 
of enclosures designed for use 
out-of-doors call for more than 
three times as much zinc as is 
required on ferrous castings. 
Similarly, steel electrical conduit 
is provided with a heavier pro- 
tective coating. Steel parts and 
cast equipment can normally be 
combined in the same ‘corrosive 
areas. 

Steel requires particular care 
in protecting raw threads pro- 
duced when conduit is cut and 
re-threaded. No _ installation 
specification is complete without 
a requirement that such threads 
be protected with a corrosion- 
resistant metallic-base paint, 
such as lead, or with a thread 
dope of equal quality. The same 
requirement does not apply to 
the threads of enclosures or fit- 
tings since these threads are usu- 
ally internal and fully protected 
during installation. External 
threads are plated at the time of 
manufacture. 
> Aluminum Second to Iron— 
Tests conducted in the Crouse- 
Hinds laboratories under the 
most rigorous conditions indi- 
cate that aluminum-alloy cast- 
ings are second only to protected 
iron in resistance to corrosion. 
Hence the popularity of alumi- 
num for cast electrical outlets, 
enclosures for electrical equip- 
ment, and practically all types of 
electrical fittings which are ex- 
posed to corrosive chemical at- 
mospheres. 

Although the base metal is 
more expensive, the fact that 
aluminum can normally be used 
without protective coatings tends 
to offset at least a portion of the 
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USCOLITE PLASTIC PIPE 


CONFUSED ABOUT PLASTIC PIPE? 


(MOST EVERYONE IS) 


Here’s your guide: 

U.S. Uscolite® CP acrylonitrile-butadiene-styrene co- 
polymer (ABS-I) pipe is best where maximum resistance to 
impact is demanded. It will safely handle most chemicals of 
industrial importance at working temperatures up to 170°F. 
This is the major plastic pipe used by chemical processing 
industries. 

U.S. Uscolite RV polyvinyl chloride (PVC-I) pipe is best 
for extremely active oxidizing agents such as strong sul- 
phuric, nitric and chromic acids. This unplasticized, un- 
modified Type I PVC has high impact strength and handles 
temperatures up to 140°F, far in excess of normal require- 
ments. 

Uscolite HT (ABS-II) pipe is a new addition to the resin- 
rubber compounds. HT stands for exceptionally High Ten- 
sile qualities, plus much better retention of physical 
properties at High Temperatures. 

These types of Uscolite Pipe cover all requirements, not 
only because they are virtually immune to internal and 
external corrosion, but they are non-contaminating, odorless, 


Mechanical Goods Division 


impart no taste or discoloration. Because of these qualities 
they are approved by the National Sanitation Foundation 
for carrying drinking water. The use of Uscolite results in 
a saving of appreciable dollars in installation costs and 
reduction in man-hours. The skills to install metal pipe are 
not required to install Uscolite. Assembly can be accom- 
plished in half the time. Not one foot of Uscolite Pipe has 
ever failed in service when used in accordance with our 
recommendations. 

A fourth pipe, UscoFlow HT (ABS-II) is a black utility 
pipe, especially suitable where low first costs are a factor. 
It’s a blend of styrene-base resin and synthetic rubber for 
good impact resistance and high tensile strength. UscoFlow 
is the ideal answer to builders and large developers who 
are seeking long-lived, maintenance-free pipe for plumbing. 

We invite detailed inquiries or call your “U.S.” plastics 
distributor. He has the largest line of plastic pipe and fittings, 
plus an experienced background to settle any and all ques- 
tions about which pipe to use. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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cost differential. When exposed 
to the elements, aluminum is able 
to protect itself through develop- 
ment of a resistant oxide film. 
This film forms and repairs it- 
self readily in the atmosphere 
and in the presence of oxidizing 
agents. 

In general, any of the common 
aluminum alloys can be used for 
electrical equipment which is ex- 
posed to: 

¢ Ordinary atmospheric con- 
ditions. 

e Mild salt atmospheric con- 
ditions, such as occur in plants 
near the sea coast. 

¢ Refinery atmospheres, such 
as locations exposed to oil vapors 
or sulfur gas. 

Because aluminum alloyed 
with copper has satisfactory 
strength and is readily machined 
and worked, copper-aluminum 
alloy castings are frequently 
used. Although copper in the 
alloy is not particularly injurious 
in most mildly corrosive atmos- 
pheres, the galvanic activity be- 
tween copper and aluminum is 
very destructive when exposed to 
heavy salt atmospheres and to 
such common materials as am- 
monium nitrate. 

Copper-free aluminum - alloy 
castings are available in a wide 
variety of enclosures for electri- 
cal equipment and electrical fit- 
tings. Equipment manufactured 
of copper-free aluminum has 
proven very successful in resist- 
ing direct salt spray, heavy con- 
centrations of sulfur gases, and 
the attack of ammonium nitrate 
produced in fertilizer plants. 

Copper-free aluminum alloys 
can be successfully used for most 
installations in the food industry 
because they are resistant to the 
attack of citric, tannic and acetic 
acids. 

In general, use of aluminum in 
areas exposed to acid fumes 
should be avoided. Experience 
shows aluminum is resistant to 
corrosion by several concentrated 
acids, such as nitric, but is 
attacked by the dilute acids pro- 
duced by fumes mixed with mois- 
ture in the atmosphere. Alumi- 
num should never be used in the 
presence of chlorine or where it 
is exposed to hydrochloric acid. 
Particularly, copper-bearing al- 
loys are seriously attacked in 
these locations and quickly lose 
structural strength through pro- 
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gressive deterioration of the 
structure of the casting. 

> Avoid Al Troubles—Because 
of the active nature of alumi- 
num, extreme care must be ex- 
ercised in combining other 
metals with it. Much aluminum 
equipment on the market today 
is designed for light weight and 
little thought is given to the cor- 
rosive effect of assemblies made 
with brass screws or other simi- 
lar parts. 

In corrosive locations, specifi- 
cations should always call for the 
use of stainless steel or alumi- 
num screws. 

Aluminum is attacked by the 
binders used in certain gasket 
materials. Good combinations 
are neoprene or Buna N gaskets 
in corrosive locations. Operat- 
ing shafts, bushings, and other 
parts should be stainless steel. 
Little action has been observed 
between stainless steel and 
aluminum in the presence of sea 
water, ammonium nitrate, and 
hydrogen sulfide. 

Threaded parts made of alumi- 
num should always be protected 
by thread lubricants recom- 
mended by the manufacturer. It 
is extremely important to keep 
such threads clean and free of 
abrasive materials. 
> Brass On the Wane—Brass 
and silicon bronze have been 
long-time favorites as materials 
for electrical enclosures. Re- 
cently, use of these alloys has 
been sharply curtailed because 
of their high cost. But they still 
have a definite place in certain 
corrosive locations. 

As suggested by marine re- 
quirements, one of the major 
properties of brass is resistance 
to salt water. However, due to 
high percentages of zinc found in 
most brass, much better results 
can be obtained with silicon 
bronze in similar locations. Both 
brass and silicon bronze are good 
for use in the presence of al- 
kalis, except ammonium hydrox- 
ide. Silicon bronze also has good 
resistance to weak acids or sul- 
fur gases. Silicon bronze is 
effective in some areas where sul- 
furic acid is handled, such as 
in oil refining processes involv- 
ing treatment with dilute sul- 
furic acid. 

Damage to copper parts has 
primarily occurred in locations 
where they are exposed to the 


strong oxidizing chemicals 
such as nitric and_ sulfuric 
acids, chlorine, bromine, iodine, 
and such materials as ammon- 
ium nitrate. Fortunately, cop- 
per parts can be protected by 
plating. In general, best success 
can be obtained with nickel and 
nickel-plated parts, although in 
some instances, it may be neces- 
sary to use silver plating. The 
advantage of nickel is a marked 
improvement in resistance to 
heating as well as to corrosion, 
especially toward alkalis. Nickel 
is a hard metal which resists the 
abrasion of parts working to- 
gether. Silver, except in thick, 
costly coatings, has limited use- 
fulness in such parts as plug and 
receptacle contacts because the 
operation rapidly wears the plat- 
ing away. 

> New Development: Plastic 
Coating—One of the most inter- 
esting recent developments is ex- 
truded plastic coating on conduit 
and similarly coated conduit fit- 
tings and enclosures for electri- 
cal equipment. Polyvinyls are 
used for the coating of conduit. 
The accompanying electrical fit- 
tings are coated with polyvinyl 
chloride. Both materials have 
satisfactory strength against 
abrasion and provide resistance 
to the attack of a wide range of 
chemicals especially caustics, 
alkalis and the heavy mineral 
acids such as hydrochloric or sul- 
furic. 

A major drawback of these 
materials is they soften at rela- 
tively low temperatures. Coated 
products of this kind should not 
be used in temperatures exceed- 
ing approximately 150F. (a 
thermoplastic polyvinyl coating 
will start to flow above 150F.). 

In working with such coated 
products, take care during in- 
stallation to touch up any sec- 
tions which become exposed due 
to cutting threads on conduit, 
wrenching fittings, or stripping 
the finish from screw heads in 
other parts during installation. 
Touch-up compounds or tapes of 
the same basic material are sup- 
plied for this purpose. With 
coated products of this kind, a 
complete plastic-covered metallic 
installation can be installed with- 
out losing the protection of 
ground continuity or safety of 
the explosion-proof apparatus 
through corrosion. 
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| SUFFERING FROM 
COALTAREPOXICATION 2" 


*Overexposure to coal tar epoxy claims 





Room 


Sodium Hypochlorite 5% 
Room Temp. _. 


oom Temp. 


We is ee i: 
Sodium Chloride 20% 
Boiling 


Aviation Gas 100/130 Octane Salt Spray (scored panels) 
R Room Temp. 140 oiling 


Ke ae A 8 € Dp A B ( d= 
| | | ' | | | | 


Sour Crude 


Temp. 


Knife scrapings across diagonal 
score reveal degree of undercutting. 


: t dD A BR 


Sulfuric Acid 10% 
Temp. Room Temp. 


| | 


Sulfuric Acid 30% 
Room Temp. 


Distilled Water Distilled Water 
°F Boili 


Aromatic petroleum 


JP-4 Jet Fuel 
120°F hydrocarbon solvent —120°F 


Try these tests to end the confusion a 


So many conflicting claims have been made about virtually 
every coal tar epoxy coating on the market that prospective 
users are finding it difficult to fish out the facts from a sea of 
superlatives. 

Perhaps you can find your answer by duplicating any or all of 
these laboratory tests comparing the four leading coal tar epoxies. 


THE TESTS: The rods and panels illustrated here were carefully 
coated to the four manufacturers’ specifications and then 
subjected for three months to the corrosive agents indicated 
above. The wide range of tests included varying concentrations 
of chemicals, ambient and elevated temperatures, weathering 
and all usual types of exposure. 

THE RESULTS: Some results were predictable, such as the 
failure of all four coatings to withstand aromatic petroleum 
hydrocarbon solvent. But striking differences occurred in such 
tests as oxygenated salt water, when only Coating A (Amercoat 
No. 78) resisted undercutting. Products B, C and D were 
all blistered and undercut to varying degrees. In none of the 
remaining tests was Amercoat No. 78 excelled, and in most 
cases it showed marked superiority. 
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CONFIRMATION: The properties attributed to No. 78 in these 
tests have been substantiated repeatedly in actual field use. 
Applicators like it because it (1) gives dependable, all-around 
protection, (2) sprays more easily than competitive products, 
(3) builds thick films without difficulty because of its higher 
solids content, and (4) dries thoroughly but at a moderate 
rate, avoiding the extremes of prolonged tackiness and fast-dried 
brittleness. 

Because of the unusual importance of these tests to prospective 
users of coal tar epoxy coatings, we have prepared illustrated 
copies of the complete report. Write for yours today! 


(Amercoat No. 78 was formerly designated No. 1686) 


Dept. AG 
4809 Firestone Boulevard 


‘ ‘ Onn 
CORPORATION South Gate, California 


921 Pitner Ave. 360 Carnegie Ave. 2404 Dennis St. 6530 Supply Row 
Evanston, ill. Kenilworth, N.J Jacksonville, Fia. Houston, Texas 
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Call your CHROMALOX Man for the heating answers 








Cartridge 
Heaters 























These 3 basic CHROMALOX heaters provide 
answers to just about any heating problem 


Strip Heaters... that quickly and 
easily bolt or clamp to platens, dies, 
kettles, tanks, pipes, rolls, drums, 
ovens and air ducts. Lengths from 
4 to 96 inches, widths from % to 2% 
inches, with cross section curving or 
lengthwise bending. Available with 
brazed-on fins. 


Tubular Heaters .. . that clamp 
on, fit into machined grooves, cast 
into metals, immerse in liquids, in- 
stall in ovens and ducts. Straight 
lengths or factory-formed to nearly 
any contour. Lengths from 6 inches 
to 30 feet. Triangular or round cross 
section. Available with brazed-on fins. 


Cartridge Heaters... that 
smoothly fit standard drilled holes 
in dies, platens, molds, extrusion and 
injection barrels. Special leads avail- 
able for protection against flexing 
action, abrasion, moisture or vapors. 
Diameters from %% to 11% inches, 
lengths from 154 to 253% inches. 


Versatile Chromalox electric heaters are available 
in sheath materials and wattages to match almost 
any application to 1100°F. Easy to install, they are 
fast, clean, safe and economical. 

Each has particular advantages. Your Chromalox 
Man can help you determine the one that best 
answers your specific problem. He’s backed by the 
world’s largest factory stock of industrial heaters, 
ready for immediate shipment. Why not give him a 
call. You’ll find his phone number listed at the right. 
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Our new Catalog 60 provides detailed product in- 
formation and suggests numerous applications for 
the complete line of Chromalox electric heaters for 
industry. If you have not yet received a copy, please 
let us know. 7760 


fom a On, oe: ee oe Oo 
Elect. Steal 
INDUSTRIAL » COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7514 Thomas Boulevard ¢ Pittsburgh 8, Pa. 
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CHROMALOX 
Sales-Engineering Representatives 


ATLANTA 9, GA. 

A lebee-Church, Inc. 
1389 Peachtree St., NE. 
Trinity 5-7244 


BALA-CYNWYD, PA. 
J. V. Calhoun Company 
349 wey tg Ave. 
Mohawk 
Greenwood 3-4477 


BALTIMORE 18, MD. 
Paul V. ry ow 
333 East 25 

Hopkins 7- aan 


cenenerren. & tes 
4 a -_ h Co., 


y St. 
athe 4-7703 


BLOOMFIELD, N. J. 
R. L. Faber & Assoc., Inc. 
1246 Broad St. 
Edison 8-6900 
New York: Worth 4-2990 


BOSTON 11, MASS. 


Liberty 2-1941 


BUFFALO 2, N. Y. 
Niagara Electric Sales Co. 
505 Delaware Ave. 
Summer 4000 


CHARLOTTE 2, N. C. 
Ranson, Wallace & Co; 
116% E. Fourth St. 
Edison 4-4244 
Franklin 5-1044 


CHATTANOOGA 1, TENN. 
H. R. Miles & Associates 
P.O. Box 172 
Amherst 5-3862 


CHICAGO 6, ILL. 
Fred |. Tourtelot Coinpany 
407 S. Dearborn St 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Ave. 

Trinity 1-0605 

CLEARWATER, FLA. 
J. J. Galleher 
617-A Cleveland St. 

P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc. 
2012 W. 25th St. 
Prospect 1-7112 


—- 26, TEX. 


Riverside 1-9004 


DAVENPORT, IOWA 
Volco Company 
215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO. 

E. & M. Equipment Co. 
2415 Fifteenth St. 
Glendale 5-3651 
Genesee 3-0821 


DES MOINES 14, IGWA 
Midwest Equipment Co. 
of lowa 
842 Fifth Ave. 
Cherry 3-1203 


DETROIT 38, MICH. 
Carman Adams, Inc. 
15760 James Couzens Hy. 

» University 3-9100 


HOUSTON 3, TEX. 
L. R. Ward Company 
3605 Polk Ave. 
Capitol 5-0356 


INDIANAPOLIS 8, IND. 
Couchman-Conant, Inc. 
1400 N. Illinois St. 

Station A, P. 0. Box 88023 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore 
h St. 
Victor 2-3306 


LOS ANGELES 165, CAL. 
wt Ones Brothers 
1053 S. Olive St. 
Richmond 7-5191 


MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
S. Main St. Extension 
P.O. Box 780 
Diamond 6-9606 


MILWAUKEE 3, wis. 

Gordon Hatch Co., Inc. 

1 W. Wisconsin Ave. 
Broadway 1-3021 


MINNEAPOLIS 4, MINN. 
Volco Company 
831 S. Sixth St. 
Federal 6-3373 


NASHVILLE 4, TENN. 

H. R. Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 


NEW YORK CITY, N. Y 
See “Bloomfield, N. J.” 


OMAHA 2, NEB. 
Midwest Equipment Co, 
1614 Izard St, 

Atlantic 7600 


PHILADELPHIA, PA. 
See “Bala-Cynwyd, Pa.” 


PITTSBURGH 6, PA. 
Woessner- McKnight Co. 
1310 Highland Building 
115 S. Highland Ave. 
Emerson 1-2900 


PORTLAND 9, ORE. 
oy ag! Brothers 
1632 N.W. Johnson St, 
Capitol 3-4197 


RICHMOND 26, VA. 
0. M. Thompson 
Westhampton Station 

8762 


P. 0. Box 

Atlantic 8-8758 
ROCHESTER 4, N. Y. 
Niagara Electric Sales Co, 


133 Clinton Ave. S. 
Hamilton 6-2070 


ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. 11th St. 
Suite 1001 
Chestnut 1-2433 


SAN FRANCISCO 3, CALIF, 
Montgo “nant Brothers 
1122 Howard St. 
Underhill 1-3527 


SEATTLE 4, WASH, 
Montgomery Brothers 
911 estern Ave. 
Main 4 


SYRACUSE 6, N. Y: 
R. P. Smith Co., Inc, 
2507 James St. 
Howard 3-2748 


WICHITA 2, KAN. 
Fraser D. Moore Co. 
Room 211 Derby Building 
352 N. Broadway 
Amherst 2-5647 


EXPORT DEPARTMENT 
1010 Schaff Building 
Philadelphia 2, Pa. 
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NEW FACILITIES 


July’s Top Projects 





General Electric Co. announced plans for construction of a 
10-million lb./yr., Lexan (polycarbonate resin) plant near 
Mt. Vernon, Ind. Operation is scheduled to begin by late 1960. 


High Energy Fuels, Inc. began operating its 4-million- 
Ib./yr. ammonium perchlorate plant at Columbus, Ohio. Prod- 
uct will be used as an oxidizer material for solid-fuel rockets 


and missiles. 


Air Reduction began construction of a $3-million liquid 
oxygen, nitrogen and argon plant at Richmond, Calif. New 
Plant, to be completed by the end of this year, will produce 
30 tons/day of liquid product for the missile and metals 


industries. 





Air Reduction has construction 
under way in Richmond, 
Calif., on its new air liquefac- 
tion unit. Facility will turn 
out 30 tons/day of liquid oxy- 
gen, nitrogen and argon when 
finished. 


Thompson Chemicals Corp. is 
starting work on a new plant 
in St. Louis, Mo., to produce 
a new patented grain control 
chemical for corn growers. 
Unit is slated to go into op- 
eration October 1. 


Ferro Chemical has just com- 
pleted a $150,000 expansion 
of its facilities at Bedford, 
Ohio, for production of vinyl 
stabilizers and other organic 
chemicals. Unit is designed 
to allow company “to diver- 
sify into other chemical prod- 
ucts.” 


Jacobs Engineering Co., Passa- 
dena, Calif., will do the de- 
tailed design and engineering 
on a pilot plant for Southern 
California Edison to convert 
sea water to fresh water at 
a 100,000 gal./day rate to 
provide power plant feed- 
water. 


Martin Co., Baltimore, Md., has 


been selected by the AEC to 
design, develop, construct and 
test-operate a modular nu- 
clear power plant. Unit, to be 
built for the Air Force, is one 
of a family of plants being 
developed for the Armed 
Forces in cooperation with 
the Army Engineers. 


Monsanto Mexicana has com- 


pleted construction of phos- 
phoric acid and sodium 
tripolyphosphate production 
facilities of Lecheria, Mexico. 
New plant is said to have cost 
several million dollars. 


Union Oil Co. of Calif. an- 


nounces plans for a $17-mil- 
lion expansion to improve 
gasoline and middle-cut prod- 
ucts. Construction, to be 
completed by fall 1960, will 
include addition of a 14,000- 
bbl./day catalytic reformer 
and three unifiners. Plans 
also include construction of 
a $1.5-million CO-fired steam 
generator. 


Badger Manufacturing Co. will 


design, engineer and con- 
struct tall-oil-distillation and 
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In rubber processing, score more hits 


wih SOLKA-FLOG 


Want to make better rubber soles, 
floor tiles, other rubber products? 
Then it’s time to investigate versa- 
tile, economical SOLKA-FLOC. 

This finely divided wood cellu- 
lose reduces blistering and nerve, 
controls shrinkage, improves di- 
mensional stability. It permits 
sharper designs and harder, 
smoother surfaces. It solves your 
dispersion problems. 

Let us show you how SOLKA- 
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Fioc* adds sales appeal to your 
products, scores with the customer, 
increases your profits. Write to us 
outlining your specific process 
problems. Address Dept. FD-7, 


our Boston office. 


*Sold in Canada by Brown Forest Products, Ltd., 
Montreal, Que., (Alpha-Floc). 


Another Quality Product of 


BROWN [ij COMPANY 


Berlin, New Hampshire 


General Sales Office: 
150 Causeway Street, Boston 14, Mass. 


FIRMS... 


rosin-treating plants for Ari- 
zona Chemical Co. at Spring- 
hill, La. Facility to have a 
throughput of 120 tons/day 
of crude oil is scheduled to 
go on stream by mid-1960. 


A. E. Staley Mfg. Co., corn and 


soybean processor, is enter- 
ing synthetic polymer field. 
Polymer pilot plant put in op- 
eration at Decatur, IIl., early 
this year is now in semiworks 
production of acrylic type 
emulsions. Firm also has ne- 
gotiations under way to ac- 
quire the UBS Chemical Corp. 
of Cambridge, Mass. 


Universal Oil Products will de- 


sign and construct two Plat- 
forming units and_ three 
Unifing units for Petroleos 
Mexicanos. Flour Corp. is act- 
ing as engineer consultant to 
carry out detailed design and 
procurement. 


Reichold Chemicals put on 


stream a $1-million, polyester 
resin plant at Houston, Tex. 


Dow Chemical Co. announces 


plans for construction of a 
$2-million, polyethylene film 
plant at Fresno, Calif. Con- 
struction work is scheduled 
to begin this summer. 


Signal Oil & Gas Co. announces 


plans to expand its Bankline 
Refinery at Bakerfield, Calif., 
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from 8,000 bbl./day to 15,000 
bbl./day. Expansion is sched- 
uled for completion by the 
end of this year. 


Chemstrand Corp. plans to con- 
struct a multimillion dollar 
research laboratory in Dur- 
ham, N. C. Construction is 
scheduled to begin late in 
1960. 


Crown Zellerbach Corp. began 
operating its new polyethy- 
lene-film extrusion plant in 
Orange, Tex. New facility 
has a capacity of more than 
16-million lb. of free film/yr. 


American Industrial Chemical 
Co. announces added capacity 
to produce synthetic magne- 
sium silicate. This material 
is marketed as an adsorbent. 


Dow Chemical Co. with Pacific 
Chemical and Fertilizer Co., 
of Honolulu have formed 
Hawiian Extruders, Inc., 
to manufacture polyethylene 
film and film products. 


International Latex Corp. is 
now in operation at a new 
latex laboratory at Dover, 
Del., to develop new “syn- 
thetic latices tailored for hun- 
dreds of different industrial 
applications.” Machine above 
manufactures nonwoven fab- 
rics for the textile laboratory. 


The Glidden Co. announces 
plans for the construction of 
a $2-million Central Research 
and Development Laboratory 
near Cleveland. 


Parke, Davis & Co. is construct- 
ing a $13-million medical re- 
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N EW FAIRBANKS-MORSE 








MODERN FUNCTIONAL STYLING 


@ reads quickly and clearly under 
all lighting conditions! 


@ moves easily through 
narrower aisles! 


@ stays accurate and sensitive 
under roughest conditions! 


Designed for your most exacting 
requirements— built for years 
of heavy-duty use—this new 
Fairbanks-Morse Model 1124A 
Portable Platform Scale helps 
speed your operations through 
faster, more accurate weighing! 
Note the big, clear beam design 
that promotes quicker reading— 
the new square weights for easier 
handling! Check the new con- 
cealed wheels, the compact overall 
width—important for fast han- 


dling in congested areas. Notice 
the absence of check rods, to elim- 
inate binding. From top to bot- 
tom this is a handsome, durable 
scale designed to use—built to 
last—a worthy successor to the 
hundreds of thousands of famous 
Model 1124Scales proven through- 
out industry! Capacity 1000 
Ibs. Write Fairbanks, Morse & 
Co., 600 South Michigan Avenue, 
Chicago 5, Illinois, for new Model 
1124A Catalog. 


See Sweet’s Plant Engineering File for full line of F-M Scales. 


) FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





SCALES @ PUMPS e DIESEL, DUAL FUEL AND GAS ENGINES @ ELECTRIC MOTORS 
GENERATORS @ COMPRESSORS @e MAGNETOS @ HOME WATER SYSTEMS 





HOW TO INSURE 


Uniform Product Quality 


BUFFALO METER COMPANY, incorporated 
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Glucose being measured accurately from storage tank to cooking vats in large candy making plant. 


Niagara Meters do it Automatically 
Set for 175 Gallons 


Get 175 Gallons 


2891 MAIN STREET 


Consistent high quality in every batch 
of candy can only be maintained by 
accurate formulation. That is why this 
candy company, one of the world’s 
largest, uses Niagara Electricontact 
Meters to automatically measure the 
liquid ingredients ... positive assur- 
ance of day by day accuracy that has 
maintained the enviable reputation 
and quality of this candy for 15 years. 


Whatever your product may be 
— if measuring of liquids plays a 
part in its production, you can be 
sure of consistent quality by the use 
of Niagara Electricontact Meters. 
Automatic measurement is a must in 
today’s competitive market. Avail 
yourself of this cost-saving, time- 
saving accuracy by automation. Write 
for complete information. 


BUFFALO 14, NEW YORK 


FIRMS... 


search laboratory at Ann 
Arbor, Mich. New laboratory 
is scheduled for completion 
by early 1960. 


American Air Liguide will build 
a 150-ton/day, oxygen plant 
for Dominion Foundries and 
Steel Ltd. at Hamilton, On- 
tario. New Oxton plant will 
join other two, built by Air 
Liquide for Dofosco shown in 
above picture. 


Girdler Process Equipment Co., 
a div. of Chemetron Corp., 
will engineer and equip a 60- 
ton/day edible-oils plant for 
Western Canadian Seed Proc- 
essors, Ltd., at Lethbridge, 
Alberta. Plant is scheduled 
to begin operating early next 


OVERSEAS BRIEFS 


Mitsubishi industries | reveal 
plans to build a $130,000 pi- 
lot plan at Akita, Japan, to 
prove out a new process for 
phosphoric acid manufac- 
ture. New route yields high- 
quality gypsum as a byprod- 
uct. Japanese decline to 
reveal details of the process. 


Vuorikemia, O. Y. began con- 
struction of a 16,000-ton/yr. 
titanium dioxide plant at 
Maentyluoto, Finland. Most 
of the output will be ex- 
ported. 


National Carbon Co. of India 
announces that its $9,450,- 
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000 polyethylene resin and 
organic chemicals plant will 
go on stream in 1960. 


Fluor International has been 
awarded prime contract for 
construction of a $28-million 
petrochemical plant to be 
built at Altona, Australia. 
New plant will produce raw 
materials for eventual pro- 
duction of polyethylene, sty- 
rene and GRS synthetic rub- 
ber. 


Badger Mfg. Co. has shipped a 
packaged experimental lab- 
oratory distillation unit to 
the College of Engineering, 
Seoul National University, 
Seoul, Korea. Unit, for in- 
struction and experimental 
work, can perform batch or 
continuous distillations. 


Courtalds, Ltd., has started pro- 


ducing polypropylene yarns 
in developmental quantities 
at the Little Heath, Coventry, 
plant of British Celanese. 
Courtalds is in test marketing 
stage at present, will say only 
that it is investigating mainly 
possible industrial uses for 
the yarn. 


Shell International Petroleum 


is planning to build New Zea- 
land’s first refinery. Project 
will cost about $47.6 million 
and will have an annual ca- 
pacity of 2 million tons. Site 
for the plant and construc- 
tion schedule have not yet 
been fixed. 


Oronzio de Nora of Milan, Italy, 


is building the first petro- 
leum-based chemical plant in 
Cuba, located at Matanzas, 
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FACTS 


You 
Should 
KnOW..: 


about the DIFFERENCE in 
Stainless Steel 
Tubing == 


Both photographs above show the microstructure 

of the weld and base metal of Type 304 stainless 
steel tubes. Photograph A reveals accelerated 

corrosion of the weld metal due to the presence of 

delta-ferrite. This tube was manufactured by welding, 
swaging and annealing, which is an insufficient amount 
of cold work to produce a high quality, uniformly 
corrosion-resistant welded tube. 
Photograph B shows a typical tube supplied by Wallingford 
Steel. This tube was produced by the welding and cold 
drawing process, then inspected with a Magne Gauge 
to insure no ferrite was present in the weld metal. 
Processed and inspected in this manner, Wallingford 
Cold Drawn Tube is guaranteed to show no preferential 
attack in weld area. 
All Wallingford welded stainless steel tubing is cold drawn and 
inspected by Magne Gauge. Can your suppliers say this about the 
stainless steel tubing they produce? Wallingford’s manufacturing 
techniques and quality control checks assure top quality — 
yet cost you no more. Why not purchase your tubing where 
tonnage is produced on a laboratory basis? 
Write for our new Tubing Brochure to: 
The Wallingford Steel Co., Wallingford, Connecticut. 


THE WALLINGFORD STEEL CO. 


Progress in Metals for over 37 Years 
WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 





The Dust Filter for Continuous Processes 


AT U. S. BORAX & CHEMICAL COR 
PORATION, Boron, California, } 4 
FM Dy € reclaims borax 


s, bins and bagging n 


HA 


Constant Suction! Complete 


SLY DYNACLONE. 


Just turn this dust filter on and forget it. The Dynaclone 
operates continuously, 24 hours a day. It maintains constant, 
uniform suction at dust sources, reclaims all the dust to prevent 
air pollution and damage to plant equipment. 


The Dynaclone has new ‘‘Resist-O-Wear" filter bags (patent 
pending) that give as much as three times longer bag life... 


It has a new roller cleaner for simplified automatic self- 
cleaning. Resilient rubber rolls form a positive dust seal as 
each row of bags is cleaned by atmospheric air drawn in by 
the main operating fan. 


And it contains more cloth per cubic foot of filter than any 
other make . . . greater filtering capacity with smaller space 
requirements. 


Learn the many reasons why the Dynaclone represents a 
new high in dust filter efficiency... 


Send for 36-Page Catalog 104 


THE W. W. SLY MANUFACTURING CO. 





4771 TRAIN AVENUE © CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 





FIRMS .. . 


60 mi. east of Havana. Plant 
will include a 125-ton/day 
ammonia unit, 150-ton/day 
nitric acid plant as well as 
facilities for ammonium ni- 
trate, urea, nitrogen solutions 
and ammonium sulfate. Op- 
erations will start this sum- 
mer, using imported am- 
monia; during latter part of 
1960 ammonia will be made 
from imported bunker C oil. 


Farbwerke Hoechst, West Ger- 
man chemical manufacturer, 
is now in the “advanced 
stages” of construction of the 
first plant for production of 
acetylene and ethylene via 
the Hoechst HTP process. 
Facilities, located at Frank- 
furt-Hoechst, will have an 
annual capacity of 100 million 
lb./yr. acetylene and ethylene. 


Hungary has started production 
of dodecyl benzene, raw ma- 
terial for synthetic deter- 
gents, the Hungarian News 
& Information Service re- 
ports. Plant, at the Rakos- 
keresztur chemical works, 
will supply half of the coun- 
try’s requirements but no ca- 
pacity figures were given out. 


Shell Chemical has started up 
its new $18.2-million fertil- 
izer plant at Shell Haven, 
Essex, England. Unit has ca- 
pacity of 75,000 tons/yr. am- 
monia. 


Richardson Scale Co. has relo- 
cated its Western regional 
office. New address: 1369 
Laurel St., San Carlos, Calif. 


Texas-U.S. Chemical Co. will 
move its headquarters from 
New York to Port Neches, 
Tex. Details of the move have 
not been completed but was 
tentatively scheduled for 
early June. 


NRC Equipment Corp., pro- 
ducer of high-vacuum proc- 


OVERSEAS LICENSEE: ANDREW AIR CONDITIONING LTD., LONDON S.W. 1, ENGLAND 
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Here's a real cost-saving idea! 


CORROSION-PROOF 


YOUR PRESENT EQUIPMENT... 


essing equipment, has estab- 
lished a West Coast engineer- 
ing office in Palo Alto, Calif., 
at 499 Hamilton St., sharing 
quarters with the NRC re- 
gional sales office. 


Chemore Corp., general repre- 
sentative in the U.S. and Can- 
ada for Montecatini, Milan, 
Italy, has moved its head- 
quarters to 2 Broadway, New 
York 4, N. Y. 


Gulf Oil has moved its manu- 
facturing department head- 
quarters to Houston, Tex. All 


Trailer Tank with 
Chemiseal Fluorocarbon 
Plastic Lining applied. 


five of Gulf’s domestic re- 
fineries now report to Hous- 
ton. Only department left in 
Pittsburgh is marketing. 


Ciba Co. has moved from New 
York to new headquarters in 
Fair Lawn, N. J. Included in 
the move were the central 
staff, central warehouse fa- 
cilities, sales office and lab- 
oratories. 




















The Texas Co. has officially 
changed its name to Texaco, 
Inc., to take advantage of the 
consumer recognition which 
its Texaco brand name has 
gained. 


National Starch Products’ stock- 
holders have approved chang- 
ing the corporate name to 
National Starch & Chemical 
Corp. Name change, says the 
firm, reflects the increasing 
importance of chemicals and 
chemical processes in the 
company’s business. 


Uhde Corp. has changed its 
name to Hoechst-Uhde Corp. 
The firm is a subsidiary of 
Farbwerke Hoechst AG., and 
offers Hoechst processes for 
licensing. 


Progressive Color & Chemical 
Co., New York, N. Y., has 
changed its name to Hosta- 
chem Corp., to identify itself 
more closely with the origin 
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Instead of buying new equipment for 
corrosive service, simply have Chemi- 
seal FLUOROCARBON PLASTIC LININGS 
applied to existing equipment. It’s your 
assurance of positive chemical resist- 
ance without the high cost of special 
alloys, cladding, fused or baked linings! 

Hydrochloric, hydrofluoric, and nitric 
acids, plus the stronger alkalies, oxi- 
dants, and solvents, cannot harm Chemi- 
seal FLUOROCARBON PLASTIC LININGS. 
They’re easy to clean, non-brittle, non- 
contaminating, non-flammable, and can 
be used in temperatures ranging from 
—320°F to +250°F. 

Most contours and materials (glass, 
wood, metal, concrete) can be covered 
easily and efficiently with Chemiseal 
FLUOROCARBON PLASTIC LININGS. Con- 
tact the skilled, factory-trained applica- 
tor nearest you for details on your 
application: 


THE BARBER-WEBB COMPANY, INC., 
Los Angeles, Cal. 
BELKE MFG. CO., INC., 
Chicago, Illinois 
BUCKLEY IRON WORKS, 
Dorchester, Mass. 
ELECTRO-CHEMICAL ENGRG, 
& MFG. CO., Emmaus, Pa. 


LINCO, INC., Houston, Texas 
METALWELD, INC., Philadelphia, Pa, 


Or, write for Bulletin AD-152, Special 


Products Dept., United States Gasket 
Company, Camden 1, New Jersey. 


*Registered trademark 


U nited 
S tates 


WITH CHEMISEAL” FLUOROCARBON LININGS 


Reactor Pot lined with Chemi- 
seal Fluorocarbon Plastic, 


Fluoride Tank lined with Chemi- 
seal Fivorocarbon Plastic. 


Pipe Coupling with Chemiseal 
Fluorocarbon Plastic Lining. 


Gasket | 
GARLO CHK | 
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WEIGHER-FEEDER 


Building - block 
design gives A 
custom - made 
utility at an off- 
the-shelf cost 


UNITIZED construction makes the 
W-C Weigher-Feeder readily adaptable to 
practically any processing setup. Com- 
ponents are standardized, proven and in- 
terchangeable . . . pre-engineered with 
virtual “plug-in” simplicity. 


A The UPPER FRAME controls ma- 
terial input, is supplied with a rotary 
feeder, sliding gate, vibratory feeder 
or other mechanism matched to ma- 
terial and flow requirements. 


& The CONVEYOR FRAME, where 
material is weighed, includes a com- 
plete conveyor section, weighing pan 
and transmitter with integral tare 
adjustment. W-C’s system of flexure 
mountings assures accurate measure- 
ment despite uneven loading or pile- 
ups. There are no knife-edges, beam 
pivots or other points of concen- 
trated wear to affect accuracy. 


C The LOWER FRAME is optional; 
can be a simple chute as shown. 


In addition, the W-C Weigher-Feeder 
is designed to handle such instrument- 
controlled functions as flow totalizing, 
recording, programming, and material 
proportioning. Units are also available 
for installation on existing conveyors. 

Complete information is given 
in Catalog 12. Write for a copy 


WEIGHING and Control COMPONENTS, Inc. 
206-R Lincoln Ave., Hatboro, Pa. 
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FIRMS... 


of its products—Farbwerke 
Hoechst of Frankfurt- 
Hoechst, West Germany. 


Fischer & Porter Co. announces 
formation of Warminster Fi- 
berglass Co. for the produc- 
tion of fiberglass-reinforced 
plastic parts. New company 
will supply reinforced plastic 
parts for instrument manu- 
facture. 


U. S. Nuclear Corp. was 
recently formed to service 
isotope users; new  com- 
pany offers radiation sources, 
tracers, handling shielding, 
radiation decontamination 
and health physics services, 
is located in Burbank, Calif. 


REPRESENTATIVES 


Chem-Guard Products, Inc., 
has appointed Duncan Equip- 
ment Co. of Seattle, Wash., 
as Washington-Oregon repre- 
sentative. Chem-Guard pro- 
duces and markets corrosion- 
resistant paints and enamels. 


F. J. Stokes Corp., Philadelphia, 
Pa., and the French firm of 
Heurtey & Compagnie, Paris, 
have reached an agreement 
under which the French com- 
pany will be licensed to build 
and sell Stokes-designed vac- 
uum melting and heat treat- 
ing furnaces abroad. 


State Metals Div. of Winter, 
Wolff & Co., New York, has 
been appointed distributor 
for “Elechrome” high-purity 
chrome having 99.999% Cr 
content. Firm also handles 
high-vacuum melting  fur- 
naces for alloy production. 





' G-B SNAP*ON 
DISTRIBUTORS 


(See ad on facing page) 


AKRON, Ohio, The Asbestos Supply Co 
ALBANY, Ga., Perr Insulation Co. 
ALBUQUERQUE, Mt. States Insulation Co. 
pong |, MeDonald Engineering & Insulating Co. 
ATLANTA eynolds Aluminum Supply Co. 
pre gbnd Ay ¢ nbar Engineering Co. 
TIMORE, Md., Leroy ay og an 
BILLINGS. Mont., Big Horn Sup) 
BIRMINGHAM, Ala., hook & Potther ‘Supply Co. 
ag Aluminum Supply Co. 
BOSTON, Homans-Kohler, | 
peste Industrial fodiatibe Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHICAGO, E. C. Cari son Co. 

Culberg Asbestos & Cork Co. 
CHILLICOTHE, Ohio, Southern Ohio Insulating Co. 
CLEVELAND, Ohio Asbestos and Insulation Co. 
COLUMBIA, S. C., Industrial Insulation 

Div. of Richland Oil Co. 
COLUMBUS, caees of Ohio 
Santeler Brothers 
CORPUS CHRISTI, Precision Insulation Co. 
DALLAS, Insulation he ag A, Co., Inc. 
Payne-La ay Bes 
DAVENPORT, Ropubite lectric Co. 
DENVER, Gene Wright Lumber Co. 
Powers Industrial Insulation, Inc. 
DES MOINES, lowa Asbestos Co., Inc. 
EL PASO, Insulation Specialties Co. 
EVANSVILLE ind., George Koch Sons, Inc. 


FT. SM mi Gunn Distributing Co. 
FT. WAYNE, ind., M. H. Hilt, Inc. 
FT. WORTH, The Bracken Co. 
GREENSBORO, N. C., Starr Davis Co., Inc. 
GULFPORT, Miss., Paine Su ly Co. 
HOUSTON, ‘Precision Insulat ~ Co. 
INDIANAPOLIS, Central Supply Co. 
JACKSON, Miss., Paine Refr geration S baad Lo. 
JACKSONVILLE, Ferber Sheet Meta! W 
Reynolds Aluminum od Co. 
JOPLIN, Mo., Joplin Cement Co. 
‘ANSAS CITY, Central Supply Co. 
LITTLE ROCK, Gunn Distributing Co. 
Los ANGELES, Thorpe Insulation Co. 
Western Fibrous Glass Products Co. 

LOUISVILLE, General Insulation & Roofing Co. 
MACON, Ga., industry Insulation Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Crabtree insulation Co. 

een Aluminum Supply Co. 

Southern Metals Co. 
MILWAUKEE, xX R. Dengel Co. 
MINNEAPOLIS, Asbestos Products, Inc. 
png Reynolds Aluminum auren <o- Co. 
NEWARK 7 N. J., Eastern Steam Special 
NEW ORLEANS, Eagle Asbestos & i hy 
NEW YORK, Eastern Steam Specialty Co. 

Hudson Valley Asbestos Corp 

OKLAHOMA cy, “Ball Distributing & Engineering Co. 
— Cardinal Supply & Mfg. Co. 

ORANGE, Conn., Insulation Supply Co. 
PADUCAH, Ky., Triangle aye ea 
PHILADELPHIA, John F. Scanian, | 
PHOENIX, Ariz., Kircher Asbestos Hy Rubber Co. 
PITTSBURGH, Dravo Corp. 

PORTLAND, ORE., Western Fibrous Glass 
RALEIGH, N. c., Reynolds Aluminum Supply Co. 
RAPID CITY, s. D., Robbins & Stearns Wholesale 
RICHMOND, Na, Reynolds Aluminum Supply Co. 

ROANOKE, V; , C. E. Ay pot we 2 
ROCKFORD, “ii. Mott Brother: 
SALT LAKE ‘cITY, we ees oly ie Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO, Western Fibrous Glass Products 
SAN FRAN cisco, Western Fibrous Glass Products 
SAVANNAH, Ga., ‘Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous — Products 
ST. LOUIS, Hollander & Co., 

The Stovey Ng Inc. 
ST. PAUL, Asbestos Products, Inc. 
SULLIVAN, Ill., Lewie David, Inc. 
TALLAHASSE EE, "Fla., Bakers, Inc. 
TAMPA, Fia., Eagle Roofing & Art Metal Works, Inc. 
—, Onis. Ball Distributin ~ Engr. Co. 

; oes Supply 

on Fleck Brothers Limited 
WASHINGTO Walter E. Campbell Co. 
WICHITA, Sant Metals, Inc 
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erie ad 


bi ieee, eee 


They compared 
“K” factors and 
cost factors 

... and bought 


G-B SNAP+ON® 


FOR FREE TEVA SURVEY CALL YOUR LOCAL 
G-B SNAP+ON DISTRIBUTOR 
(LISTED IN ADJOINING COLUMN) 





& SB 


Here’s how you can reduce the cost of insulating 
large pipe — simply use G-B Snap*On, the original one-piece pipe insu- 
lation molded of fine glass fibers. You can use G-B Snap*On in thinner wall 
thicknesses—and obtain the same, or superior insulating efficiency —for 
G-B Snap*On’s thermal efficiency is unique among general-purpose pipe in- 
sulations. Application couldn’t be easier or more economical— particularly 
when you use big 6’ one-piece sections that snap on big pipe quicker than 
you can say “G-B Snap*On!” 

Compare these and many other G-B Snap*On advantages by asking your 
G-B distributor to make a TEVA (Thermo-Economic Value Analysis) 
survey the next time you plan to insulate piping, be it hot or cold, large 
or small, indoors or out. G-B Snap*On is available in the complete range of 
sizes from copper tubing to 36” IPS ... plain, or with a variety of weather- 
proof and vapor barrier jackets. 


GUST BACON racy QD) 


252 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 








DO YOU 
GENERATE YOUR OWN INERT GASES? 
Using Mathieson CO2z may be cheaper, 


cleaner, safer and more efficient 


Generators are expensive to buy, operate and maintain while replace- 
ment costs are very high. 
Use of Mathieson COz2 eliminates generators and all their 
associated expense. 


Gas generators are slow to get into action . . . very inflexible. 
CO? is available instantly at all times. 
Unless precise metering of fuel is maintained at all times, carbon 
monoxide may be produced, or all the oxygen may not be consumed. 
No metering of fuel required at all. Mathieson CO2 is uniformly 
pure at all times. 
Produces large amounts of water vapor, necessitating driers. 
No water vapor present. No driers needed. 


Where inerts are needed under pressure, a compressor must be used. 
CO: has high vapor pressure at all times. 


Reserve storage is a problem in case of stoppages in the generator. 
Small amounts of generated inerts can be stored, but only as a com- 


pressed gas. 
Your supply of CO2 is unaffected by stoppages in equipment or in 
fuel supply. Large amounts of CO2 are stored as a liquefied gas. 


Sulfur compounds and other contaminants may appear, due to fuel used. 
Mathieson CO: is uniformly pure at all times. 


Gas generators consume valuable floor space. 
Use of Mathieson CO2 requires little floor space or none at all. 


Operation may create fumes, dirt, toxic gases. 
No fumes, no dirt, no toxic gases. 


HERE ARE SOME OF THE IMPORTANT 
CHARACTERISTICS OF CO2 VAPOR 


Molecular weight . . . 44.004 

Specific gravity . . . _ 1.527 (when air equals 1) 
1.557 (when N2 equals 1) 

Absolute density .  . 0.114 tb./cu. ft. @ 70° F. 

Thermal conductivity . 0.590 (air equals 1) 


Specificheat .. . _ . 0.19 to 0.21 BTU/Ib. ide. Then contact your Olin 
Volume, cu.ft./ib. . 8.79 @ 70°F. 


Pressure, saturated _ . 852.5 psia @ 70° F. Mathieson representative for 
Cost, 100 cu. ft. . . . $0.455 (COz costing $.04/Ib.) full details. 


Compare the advantages of 
Mathieson CO2 with the prob- 
lems involved in generating 
your own inerts by burning 
out the oxygen in air to arrive 
at nitrogen plus carbon diox- 


5980-A 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
maTMiEesonN CHEMICALS DIVISION + BALTIMORE 3, MD. 





Chemical Society of London, sym- 
= ge on fluorine chemistry. 
uly 15-17. Birmingham, England 


Gordon Research Conference: Cor- 
rosion, Colby Junior College. 
Jul y 20-24 New London, N. H. 


Gordon Research Conference: Radi- 
— Chemistry, New Hampton 


ool. 
Saly 27-31 New Hampton, N. H. 


Gordon Research Conference: Or- 
anic Coatings, Colby Junior Col- 


lege. 
July 27-31 New London, N. H. 


National Soybean Processors Assn.- 
American Soybean Assn., joint an- 
nual meeting, Sheraton-Jefferson 


Hotel. 
Aug. 10-12 St. Louis, Mo. 


American-Pharmaceutical Assn., an- 
nual meeting, Netherland-Hilton 
Hotel. 

Aug. 16-21 Cincinnati, Ohio 


Gordon Research Conference: 
Chemistry and Physics of Metals, 
Kimball Union Academy. 

Aug. 17-21 Meriden, N. H. 


Technical Assn. of the Pulp and 
Paper Industry, 10th Testing Con- 
ference, Multnomah Hotel. 

Aug. 18-21 Portland, Ore. 


International Union of Pure and Ap- 
plied Chemistry, ~~ ol 
Chemical, Thermodynamics. 
ug. 20-25 attens, Austria 


American Rocket Society, sym- 
posium: Gas Dynamics, North- 
western University. 

Aug. 24-26 Evanston, Ill. 


Gordon Research Conference: In- 
strumentation, Colby Junior Col- 


lege. 
Aug. 24-28 New London, N. H. 


Chemical Institute of Canada, Physi- 
cal Chemistry Div. meeting, Mc- 
Master University. 

30-Sept. 1 Hamilton, Ont. 


ingesnatipnat Union of Pure and 

me Chemistry, sym um: 

‘ rmodynamics and ermo- 
c “- 


Aug. iD. Bept. 6 Munich, Germany 


Assn. for Compu Machinery, 
national meeting, Mass. Institute 
of Technology. 

Sept. 1-3 Cambridge, Mass. 


“Gat nic Engineering Conference, 
roy of California. 
. 2-4 Berkeley, Calif. 


Ion ihe Conference, Mountain 
View Hotel. 
Sept. 7-11 Gatlinburg, Tenn. 


American Society of Mechanical En- 
gineers, Wood Industries Div., na- 
tional meeting. 

Sept. 10-11 Portland, Ore. 


American Society of Mechanical En- 
gineers, International Air-Pollu- 
tion Congress, Statler-Hilton Ho- 


tel. 
Sept. 10-11 New York, N. Y. 
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Society of Plastics Industry, mid- 


west conference. 
Sept. 10-11 French Lick, Ind. _— 
Armed Forces Chemical Assn., an- : 
nual meeting, Hotel Statler. 
Sept. 10-11 New York, N. Y. 


American Chemical Society, national 
mee : 
Sept. 13-18 Atlantic City, N. J. 


Canadian Agricultural Chemicals oe aie 
Assn., annual meeting, Chateau a the 
Frontenac. ; 


Sept. 20-23 Quebec City, Que. : 
te modern 


Chemical Market Research Assn., 
conference: Textile Fibers. 
Sept. 20-22 Williamsburg, Va. ae mixer 


a ny | fs i Fy bn A a ae i 
aper Industry, aper-Plas- ; e 
tics Conference, Edgewater Beach : ; with 
otel. 
Sept. 21-23 Chicago, Ill. 


Instrument Society of America, 14th power 
annual Instrumentation-Automa- 


tion Conference and Exhibit, Am- : “ e 
hitheatre. ed 
ept. 21-25 Chicago, IIl. 5 sh ring 


American Rocket Society, conference 
on solid propellants, Princeton 
University. 

Sept. 24-25 Princeton, N. J. 


American Society for Quality Con- . _ 
trol, Chemical Div., annual con- Finer, faster blending, dispersing 
arse eats ne Hotel. __* and homogenizing is now possible 


galego a a with: Sheanflii/s aawetel & 


International Union of Pure and Ap- = . " 
plied Chemistry, 20th pooh ena es ; : Hi-Shear Head. Finely spaced dual 
Sept. 26-29 = Munich, Germany = : impellers induce considerable shear- 

American Institute of Chemical En- acti hi i 

eers, national meeting, Hotel . ing — and igh we inied one 
ul sures that rapidly reduce particle 


. Paul. f 
a se et. Feat, Se size for superior material mixtures. 


American Oil Chemists Society, fall 
meeting, Statler Hotel. 
Sept. 28-30 Los Angeles, Calif 


American Gas Assn., national con- 
vention, Conrad-Hilton Hotel 


Oct. 5-7 Chicago, Ill. Greatly reduces mixing time 


Uniform circulation—no vortex 
Emulsifies immiscible liquids 
Controllable flow pattern 

All parts stainless steel 

Chemically inert seals 

Handles viscous materials with ease 
No operating Torque 

Disperses, blends, homogenizes 


International Sempeiam on High- 
Temperature echnology, ar- 
ranged by Stanford Research In- 
stitute. 

Oct. 6-9 Asilomar, Calif. 


—_* of Plastics Engineers, Tech- 
nical meeting: Vinyl Plastics. 
Oct. 7 Cleveland, Ohio 


American Vacuum Society, annual 
meeting, Penn Sheraton Hotel. 
Oct, 7- Philadelphia, Pa. 


Assn. of Official Agricultural Chem- , ' 
ists, annual meeting, Shoreham : 
Hotel. j 
Oct. 12-14 Washington, D. C. 7 
Technical Assn. of the Pulp and ; 
Paper Industry, engineering. con- . oe 
ference, Penn Sheraton Hotel. ; g GABB SPECIAL PRODUCTS INC. 
Oct. 12-15 Pittsburgh, Pa. | Windsor Locks, Conn. 
International Fair ot in Plastics . oie (0 Have representative call for demonstration 


Industry, Europe Hall. : a ODUCTE ‘ : : 
Oct. 17-25 Dusseldorf, W. Germany = (0 Send more information 





American Coke & Coal Chemicals ye N 
Inst. annual meeting, Greenbrier. eis ame 
Oct. 19-20 bes 

White Sulphur Spa., W. Va. Position 





American Standards Assn., national ae 
conference, Sheraton - Cadillac Co. & Addr 


Detroit, Mich. 
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No other pressure 
filter like it 








SHRIVER 


takes a fresh 
approach to 


leaf filters 





Here are new design features based on a well rounded 50-year 
knowledge of pressure filtration applications. 

These illustrations, for example, show some novel and import- 
ant improvements in leaf retraction mechanism and cake dis- 
charge, calculated to facilitate operation and cleaning. 

Let us show you how the new Shriver filter improvements 
can help solve your filtration problems. Write for Bulletin 146. 

T. SHRIVER & COMPANY, INC. 


802 HAMILTON STREET +« HARRISON, N. J. 


SALES REPRESENTATIVES IN: Chicago, I11.—Atlanta, Ga.—Houston, Tex.—Detroit, Mich. 
St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES + VERTICAL LEAF FILTERS + FILTER MEDIA 
HORIZONTAL PLATE FILTERS + CONTINUOUS THICKENERS 
SLAB FORMERS -: DIAPHRAGM PUMPS + ELECTROLYTIC CELLS 





NEW EQUIPMENT... 


(Continued from p. 106) 


low-pressure pumping system 
to the processing equipment. 
Both single-pass and three- 
pass heaters are available. The 
single-pass series comes with 
outputs ranging from 500,000 
to 2%-million Btu./hr.; capaci- 
ties with the three-pass units 
run from 2%- to 10-million 
Btu./hr. In all, eight models 
are now offered. — Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis. 
160E 


Radiation Clothing 


Full line protects nuclear- 
systems workers. 


A new, complete line of pro- 
tective clothing for use in nu- 
clear systems work is being of- 
fered by Industrial Products Co. 
The line includes: hats, shirts, 
pants, lab coats, aprons, boots, 
shoe’ covers and_ translucent 
Pylox gloves. Modestly priced, 
the garments are made of 
a nonwoven, fabric-reinforced, 
high-strength nylon thread. Sur- 
facing is cellulose wadding, 
specially treated for fire-resist- 
ance and water repellency. — 
Industrial Products Co., Phila- 
delphia, Pa. 198A 


Composite Container 


For corrosive, poisonous, 
flammable liquids. 


Steel pails having seamless, 
blown-in-one-piece polyethylene 
plastic liners have been ap- 
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proved by the Bureau of Explo- 
sives to carry certain corrosive, 
poisonous and flammable liq- 
uids under ICC-37P specifica- 
tions. 

Having a minimum wall thick- 
ness of about 10 mils, the liner 
is attached to the cover of the 
outer steel container at the 
pouring opening before it is 
inserted into the container. 
Called JaLiner, the composite 
container is now available in a 
5-gal. size. The 1- and 15- gal. 
sizes are currently under devel- 
opment. Tare weights and 
shipping cubes of the JaLiner 
package are less than for re- 
turnable containers.—Jones & 
Laughlin Steel Corp., Pitts- 
burgh, Pa. 198B 








Temperature Regulator 


Corrective action within 
1/10 of a degree. 


Temperature control through 
the throttling action of a valve 
on steam or water lines is the 
principle of operation of the 
new American temperature reg- 
ulator. Corrective stroke begins 
with less than 0.1° F. change in 
temperature at the bulb. 

Friction-free bellows seal the 
regulator’s valve stem. This 
does away with stem-binding 
problems common to stuffing 
boxes. An internal safety spring 
protects the regulator against 
damage in accidental overheat- 
ing. 

Two models are available; 
one is indicating, the other non- 
indicating. Both types are of- 
fered in sizes from 34 to 2 in. 
Ranges are from —15/50 F. to 
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THERE'S ECONOMY IN QUALITY.../for everyone concerned! NEW EQUIPMENT... 


240/350 F.—Manning, Maxwell 
& Moore, Stratford, Conn. 199A 


Gear Assembly 


Can be removed without 
from LINING ENGINEERING CORPORATION disturbing valve setting. 


First displayed at the recent 
International Petroleum Expo- 
NEW and BETTER PROTECTIVE sition, Walworth’s new gear as- 

sembly for plug valves is de- 

COATINGS for PAILS and DRUMS pesca igen 

! ball bearing devices. 
+a Less Cost: Chief feature of such valves 
: is that the gear unit is an all-in- 
NeWw—A full range of custom coatings for producers and users of = A 
lined pails and drums. . . from a pioneer manufacturer and applicator one, oil-filled, sealed assembly : 
of high bake lining materials. This enables installation or re- 
moval of gearing without dis- 


BETTER— with superior film coverage, easier application and greater turbing factory adjustment of 
economy. Here, too, is the excellent adhesion you want, the high film the plug. Sizes now available 
strength, the desired flexibility and quality. are 10 and 12 in., 300- and 400- 
Ib.; and 10 in., 600-lb.— Wal- 
Lec Linings are available in 3 custom formulated consistencies:— worth Co., New York, N. Y. 200A 

1) Ready for spray—without thinning. 

2) Ready for hot spraying—without thinning. 

3) High solids formulations—for economical in plant 

reduction to normal or hot spray. 


Lec Linings are also available either clear or pigmented. 


PNEUMATIC ORIVE 


We invite your inquiry and offer field technical service and advice. 


Ask for your LEC brochure a) 


Printed in loose-leaf form, the bro- } 
chure contains a full description of 

each coating including specificati 
application data, baking instructions Bons OPEN 


and suggestions and related data, 
Leakproof Valve 


Ask for brochure LEC-1. 
No connection between 
fluids and atmosphere. 


LINING ENGINEERING CORPORATION > (IC) A Division of Suitable for either tight shut- 








ren eee ced Lithcote Corporation off or automatic throttling of 
36 W. 44th St., New York 36, N. Y. gases and liquids, a new, leak- 
proof valve has no moving parts 
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between fluid chamber and the 
atmosphere. Primary applica- 
tion for the valve is safe handl- 
ing of radioactive and toxic 
fluids. Limits of design work- 
ing temperature are —20 and 
1,500 F.; design working pres- 
sures range from 0.005 microns 
vacuum to 150 psig. in smaller 
sizes, and to 30 psig. in sizes 
up to 72 in. diameter. 

Heart of the valve is a stand- 
ard commercial bellows that 
forms the fluid chamber. The 
chamber contains only a seat 
and disk. There is no opening 
to the atmosphere—no stuffing 
box or valve stem. Either pneu- 
matic or mechanical drives will 
open and close the disk.—Sing- 
master & Breyer, New York, 
N. Y. 200B 























FultroMatic Combines Controller, Positioner, Valve 
Gives Precise Control of Temperature or Pressure 


‘ Now, this lab-tested, field-proved FultroMatic answers 
D en: Om na elec- today’s precise control requirements with multiple features 
tronic servomechanisms. never before available in one unit . . . at about half the cost 
of two- and three-unit systems! 


Foree Amplifier 


Most mechanical elements for 
RAGSREERS = pressure and Improved accuracy with smaller, faster-responding element. 
temperature often require eome Positive valve positioning by feedback action; no overshoot. 
amplification of output to po- . 4 : 

Adjustable proportional band easily changed on the job. 


sition automatic controls, re- 
corders or other devices. A new Simplified settings with knob, indicator, arbitrary scale. 


force amplifier can be actuated Field reversibility: control action quickly changeable. 
directly by such measuring ele- Easy to install: place valve in position, mount bulb, connect air. 
ments, eliminating the need for Low maintenance: rugged design for trouble-free service. 


electronic amplifiers and servos. 
Operating principle can be com- FOR COMPLETE FULTROMATIC SPECIFICATIONS, 


pared with a variable-pitch lead WRITE FOR BULLETIN NC-755 


screw. 
Starting power can be sup- 


plied by any external source, 

such as a subfractional-horse- 

power motor. S a ow 
For input forces less than 1 

g., output is precisely positioned 

with forces up to 500 g. Linear ° 

output motion is identical to in- — 


put motion within 0.001 in. Use- FULTON SYLPHON DIVISION ¢ Knoxville 1, Tennessee 
201 
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MEASUREMENT AND CONTROL UNDER 
EXTREME OPERATING CONDITIONS... 


GAGETRON 


NEW EQUIPMENT. . . 


ful travel is 2.0 in. Prices start 
at $250.—American Meter Co., 
Garland, Tex. 201A 





Unspliced Hose 


Length is limited only by 
transportation facilities. 


Multiple sources of radiation usually required 
to measure or control level of liquids or solids 
in closed vessel. Sources arranged vertically on 
vessel wall. Specific gravity of materials to be 
measured determines distance between sources. 
GAGETRON is used NOW for polyethylene, coke 


and catalyst, uranium ore and liquid ammonia level. 


cad 
a 
Ns 
< 
nm 
iam 


~ [| sources oF 
“TS RADIATION 





Large-diameter hose without 
splices is now available in 
lengths limited only by the size 
of transportation facilities han- 
dling it. First production via 


INDICATIO 


GAGETRON may be used to measure and con- 
trol the density of materials being discharged 


SPECIFIC 


GRAVITY 











from a hopper. The specific gravity of practic- 
ally any material can be successfully controlled. 
Located outside the-vessel, the detecting device 
is not affected by extreme temperatures or pres- 
sures within the vessel. GAGETRON is used 


NOW for specific gravity control of dextro-maltose 


RECEIVER 


SOURCE OF 
RADIATION 


Detection of interface position between materials 
having different Gamma ray coefficients can be 
performed ACCURATELY with the GAGETRON. 
Tank installations may be made either internally 
or externally, depending on tank design and 
user preference. Pipeline installations are easily 
made by locating source diametrically opposite 
the detector. GAGETRON is used NOW for 


interface detection of refined petroleum products in pipe- 
line, acid/hydrocarbon interface measurement in extraction 
column, interface control of saturated brine/solid salt bed 
in evaporator, water/acid interface control in settling tank. 


syrup, density control on lead slurry autoclaves, specific 
gravity measurement of ammonia slurries containing 
solids, density control of asbestos cement slurry. 


INTERFACE 


SOURCE RECEIVER 
WELL 


> 


RECEIVER 


Power: 105-125 VAC, 50-60 cps 
Output Impedance: 0-500 ohms 


SPECIFICATIONS 


Output Power: At 500 ohms impedance, 40 mv. 
at 10 counts per sec. 


Variation of Output: With counting rate at 10 
counts/sec. at 500 ohms and 20 sec. counter 
time constant is 5%. Normal operating condi- 
tion; 250 ohms output at 70 cps for 40 mv. 
with 20 sec. time constant variation is 2%. 





the new manufacturing process 
was devoted to military proj- 
ects—4-in. hose was produced 
in 500-ft. lengths to transport 
military fuels. Expected com- 
mercial uses vary from off- 
shore unloading of tankers to 
temporary pipelines. 

Industrial users will realize 
savings with the new hose be- 
cause couplings and _ trouble- 
some splices are eliminated. 
The production process can be 
adjusted to produce hose in 
sizes from 2 to 8 in. I. D.—Good- 
year Tire & Rubber Co., Akron, 
Ohio 202A 


Plastic Pipe Fittings 


For either threaded or 
plain-end pipe. 


New fittings for the manufac- 
turer’s Bondstrand reinforced 
plastic pipe include 90- and 45- 
deg. ells, tees, couplings, with 
either threaded or plain ends. 
Fittings having plain ends are 
connected by a patented lock- 
ing-wedge feature. 

Ductile iron flanges with the 
locking-wedge feature are also 
in stock. These are designed 
so that pipe contents cannot 
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contact the iron. A second type 
of flange now being developed 
will be fabricated entirely of 
Bondstrand material. Flanged 
and Victaulic-type fittings made 
entirely of glass fibers and 
epoxy resin are also in the 
works.—Amercoat Corp., South 
Gate, Calif. 202B 


Gas Drive 


Operates indefinitely if gas 
supply available. 


Gas-propelled chart drives, 
claimed to operate indefinitely 
and without attention as long 
as gas pressure is available, are 
applicable to remote-location 
installation where it is not pos- 
sible to manually wind stand- 
ard chart drives. The drive op- 
erates at 25-psi., and rotates the 
main arbor once every 24 hr., 
delivering 12 in.-lb. torque. 

Gas consumption is 4 cfd. 
Accuracy of the explosion-proof 
instrument is unaffected by 
supply-pressure fluctuations.— 
Rockwell Mfg. Co., Pittsburgh, 
Pa. 203A 


Impeller Coatings 


Coating protects against 
sparking and corrosion. 


Kanigen, a special coating 
that protects against sparking 
and corrosion, is now available 
on impellers of the complete 
Sutorbilt line of gas pumps. 
The coating, developed by the 
Kanigen Div. of General Amer- 
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PROOUCTION 
SHEET 














Dow Corning SILICONE DEFOAMER! 


Is foam robbing you of production? Stamp it out fast with a Dow 
Corning SILICONE DEFOAMER—the most effective foam killers 


ever developed. a 
250,000 lb molasses, vat dye solution, 


trioxide pickling solution, tall oil 


125,000 lb phenolformaldehyde, 


urea formaldehyde, asphalt, starch sizing 


62,500 lb soft drinks, 70% caustic liquor, 


black liquor, sulfuric acid pickling bath, hexane-scya oil extract 


loz 


kills foam in: 


FREE SAMPLE! Make your own test. Return coupon below for generous trial sample of a 
Dow Corning SILICONE DEFOAMER. No obligation, of course. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ou "FY 


4 TITLE Oil system 




















| i Aque system 
§ company ' Food products 
a ens 


i city ZONE STATE 
al 























a 





BAN this loli a ial olr-ter— Co} Mum fo l-¥-4 3-5 NEW EQUIPMENT 


arc ValoD a agti(-taMma-ilelal @ia-letelget-a. s ‘ : 
ican Transportation Corp., is a 


NEW TOLEDO 
PRINTWEIGH. “400” 


provides complete printed weight records... 


automatically! 


Human errors in reading, remembering and 
recording weights are eliminated with new Toledo Printweigh 
“400” . . . product of Toledo’s advanced research and develop- 
ment programs to improve weighing efficiency. 

Printweigh “400” provides complete printed weight records on 
materials received, processed, transferred or shipped. It’s applica- 
ble to the full range of Toledo dial scales . . . offers a wide choice 
of optional features, including a “memory” for printing weight 
data even after the load is removed. 

Printweigh “400” prints full figures, even when using unit weights 
- +» prints where you wish on 84%” x 11” forms, or on tickets or 
strips . . . and for positive weight identification, offers 6 to 12 
bank selective numbering, or up to 10 weight identifying symbols. 
Automatic five digit consecutive numbering is also available. 


deposit of uniform, hard, cor- 
rosion- and abrasion-resistant 
nickel alloy. 

Sutorbilt gas pumps are of- 
fered in both horizontal and ver- 
tical design. Standard units 
have right-hand drive shaft and 
bottom discharge; left-hand 
units are available if specified. 
—Sutorbilt Corp., Compton, 
Calif. 203B 








REMOTE RECORDING, TOO! 

Printweigh “400” can give wings to weight data by 
transmitting it to remotely located adding or other 
office machines. Brings new flexibility and accuracy 
to weighing operations. 





SEND FOR Printweigh ‘400’ bulletin 1157. 
Or, ask your Toledo representative. TOLEDO 
SCALE, Division of Toledo Scale Corpora- 
tion, 1403 Telegraph Rd., Toledo 12, Ohio. 








TOLEDO 


greatest name in weighing 





Ni Sludge scraper 


Truss Redesign 


Lowers cost of large-size 
liquid clarifiers. 


A new, patented truss design 
makes possible the economical 
construction of Graver’s Re- 
activator solids-contact units in 
almost unlimited sizes. Fabri- 
cated almost entirely of func- 
tional members, Inverta-Truss 
design provides support for all 
internal equipment without re- 
sorting to a conventional truss 
bridge. 

Graver states that costs nor- 
mally rose sharply for construc- 
tion of Reactivators over 75 ft. 
in diameter. The rise was due 
to an increased amount and 
thickness of steel required for 
long and sturdy bridge trusses, 
and to the extra foundation 
work and reinforcement needed 
for truss supporting members. 
Use of functional members cuts 
steel costs. And by distribut- 
ing the stress evenly, it elimi- 
nates the need for reinforce- 
ment at localized points.— 
Graver Water Conditioner Co., 
New York, N. Y. 204A 


BRIEFS 


Bimetallic thermometers cali- 
brated for accuracy of +1% 
of range over entire scale 
feature all stainless steel 
construction, including the 
welds. Ranges vary from 
—100/1,000 F. to 100/500 C. 
The units come with either 
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8- or 5-in. dia. heads and a 
wide variety of stem lengths. 
—Weston Instruments Div., 
Newark, N. J. 204B 


Explosion-proof fittings, GEJ 
series, are available in a com- 
plete line of hub styles with 
14- and 2-in. hubs of alu- 
minum alloy. The fittings 


measure 6,%, in. dia. and 34 


: The Carbon-Based Filteraid for 
in. deep. Blank flat as well 
as deep dome covers for at Caustic, Acid, Sulphur and Other 


Class I, Groups C & D; Class 

II, Groups E, F & G.—Kilark Difficult Filtrations such as 
Electric Mfg. Co., St. Louis, Fluorated Solutions. 
Mo. 205A 


NEROFIL, available in 6 grades to meet 
all needs for high clarity and fast flow- 
rate, is produced and sold by the Great 
Lakes Carbon Corp. whose Dicalite 
Dept. long has been a leader in the 
filtration industry. 


Packing for polish-rod stuffing 
boxes and slush pumps has 
three to five times the life of 
ordinary packing, according 
to the manufacturer. Called 
Red Dog, the packing is 
molded from neoprene to re- 
sist oil, oxidation, abrasion. 
—Pacific Moulded Products, 
Los Angeles, Calif. 205B 

Check these NEROFIL Advantages! 


Not just crushed carbon, but a genuine filteraid specially 
processed for greater porosity and maximum surface area, 
NEROFIL is giving excellent results where no other filteraid 
had ever been entirely satisfactory. 


Submersible motor designed to 
drive deep-well turbine pumps 
is protected by highly dielec- 
tric insulation system, by en- 
capsulation in a chemically 
inert plastisol and by seal- 


ing in stainless steel. Rat- 
ings offered for the 4-in. unit 
in single-phase construction 
vary from 14 to 5 hp. In 
three-phase construction, rat- 
ings extend from 14 to 73 
hp. at 3,550 rpm.—Louis Allis 


FLOWRATES and CLARITY 
comparable to many grades of 
diatomite filteraids. 


FILTERAID SAVINGS UP TO 
20% because of Nerofil’s lower 
cake density and high porosity. 


PHYSICALLY AND CHEM- 
ICALLY STABLE—Nerofil is 
unaffected by either acids or 
alkalis — tests show no silicon 
solubility in 50% sodium hy- 
droxide at 125°F in 30 minutes. 


FILTERCAKE IS COMBUS- 


Co., Milwaukee, Wis. 205C TIBLE, with a fuel value of 
13,000 BTU per pound. Metals 
values recovery is thus easy, 


and disposal is no problem. 


READILY WETTABLE in either 

Dall flow tubes made of plastic aqueous or non-aqueous solu- 
are now offered in sizes 4 tions. 
through 48 in. Design fea- 
tures include self-contained 
instrument caps, low head 
loss, low weight, high ac- 
curacy, maximum corrosion 
resistance and lower cost. 
Materials of construction in- 
clude ___ glass-fiber-reinforced 
epoxy or polyester resins for 
the body, and metallic throat 
linings. — B-I-F Industries, 
Inc., Providence, R. I. 205D 


TREMENDOUS SURFACE AREA of Nerofil, plus 
Excellent for its other properties, give it definite advantages 
Filler use, too | 5 4 filler in resins, cements, etc., as a catalyst 
carrier, in foundry applications and other uses. 


USE COUPON FOR FREE ILLUSTRATED BULLETIN 


NERO PRODUCTS DEPT., Great Lakes Carbon Corporation 
333 No. Michigan Ave., Chicago 1, Ill. 


Integral steam tracing of the Yes, I’d like information on Nerofil for () Filtration () Other Use 
Unitrace line is now available 
with an outside diameter Name Position. 
equal to 8-in. pipe. Fittings 
developed to incorporate Uni- 
trace into standard piping 
systems include a new flange, 
adapter flange, and 90-deg. 
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TRAPS ALMOST 4 CU. 


OF DUST PER WEEK 


A AS Sa 


2 a Te 


One small 
Pangborn 

Dust Control 
system replaces 
8 collector 
units profitably 
at Precision 
Rubber 
Products 


nqborn 


At Precision Rubber Products Corpora- 
tion, Dayton, Ohio, millions of seals pass 
through a buffing process every year. The 
resulting dust could constitute an operating 
and housekeeping hazard. To facilitate 
dust control, the company replaced eight 
individual collector units with a central 
Pangborn Dust Control system. This in- 
stallation saves floor space, operates quietly 
and gives efficient dust control (trapping 
almost 4 cu. ft. of rubber dust per week). 
Dust is now removed from one collector 
hopper instead of eight individual hoppers. 


If dust is a problem in your plant, talk 
to the Pangborn man in your area or write 
PANGBORN CORPORATION, 2600 Pang- 
born Blvd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equip- 
ment—Rotoblast® Steel Shot and Grit. 


CONTROLS 


DUST 


FT. 





NEW EQUIPMENT .. . 


ells.—Aluminum Co. of. Amer- 
ica, Pittsburgh, Pa. 205E 


Tube fittings of the Swagelok 
line are available with Teflon 
resin as the material of con- 
struction. All shapes and 
sizes from x- to 1-in. tubing 
are offered.—Crawford Fit- 
ting, Cleveland, Ohio. 206A 


Pipe and tubing made of a new 
low-carbon, low-cobalt, low- 
boron stainless steel is avail- 
able for use in nuclear appli- 
cations. Welded, annealed and 
pickled, or drawn grades.— 
Union Steel Corp., Union, 
N. J. 206B 


Control panels made of mag- 
nesium are easier and safer 
to alter in the field, company 
officials say. The new, light- 
weight panels can be faced 
on one or both sides with 
ws-in. sheet Formica or Mylar 
as required.—Panellit, Inc., 
Skokie, III. 206C 


Plastic piping line of the manu- 
facturer has been expanded 
to include a 3-in. PVC Y- 
globe valve, check valve, and 
strainer. Recommended serv- 
ice conditions are 150 psi. 
and 72 F.—Walworth Co., 
New York, N. Y. 206D 


Equipment Cost Indexes .. . 


Industry 
Avg. of all 


Process Industries 


Cement mfg. ....... 223.3 
Chemical 
Clay products 
Glass mfg. ........ 
Paint mfg. ......... 
Paper mfg 
Petroleum ind 
Rubber ind 
Process ind. avg... 


Related Industries 
Elec. power equip .. 236.0 
Mining, milling 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and Ste- 
vens, Inc., of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124—6 for method of obtaining index num- 
bers; Feb. 23, 1959, pp. 149-50 for annual 
averages since 1913. 
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Need ‘2 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 

Production Model 
(1S in. chamber) 
No Attritional Heat 
Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 
No moving parts. 
Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 
Grinding chambers range from 2 in. diameter 
laboratory size (42 to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 


Engineered for Special Needs 


A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs, per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 

Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 
Test micronizing of your 

own material, or produc- 

tion micronizing on con- 

tract basis, are part of 

Sturtevant service. See for 

yourself the improvement 

ultra-fine grinding can con- 

tribute to your product. 

Write for full details. | 

STURTEVANT MILL 

CO., 10 Clayton St., 

Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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ELLIOTT ejectors are 
designed for TOP 
performance and reliability 


/ ‘ 
\¥ 
— ~ se 


... engineered and built 
to meet your requirements 


An uhusual example of Elliott’s engineering experience in 
designing and building steam jet ejectors and auxiliary equip- 
ment for producing vacuum is seen above. This photo shows 
the three first-stage ejectors of an Elliott triple element two- 
stage unit which serves 2 residuum stripper in a California 
oil refinery. 

The vapor load from this vacuum flash unit adds up to 
approximately 57,000 lb per hr of steam, condensable hydro- 
carbon vapor and noncondensable gas. To handle this load 
efficiently and economically requires maintaining approxi- 
mately 2 in. Hg absolute pressure continuously. Two Elliott 
11,000-sq ft surface condensers are used, arranged in parallel, 
and the Elliott triple, two-stage ejector which serves these 
condensers is discharged to an intercondenser and an after- 
condenser combined in a common shell. 


wide range of single-stage and multistage types 

of Elliott steam jet ejectors is available for maintaining low 
absolute pressures in refineries, chemical plants and other 
processing industries. For complete data or engineering assist- 
ance, call the Elliott ejector specialist at your nearby Elliott 
District Office, or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company Fc 





piss 


ERATONL 


os ter! 
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Through Expansion and Progressive 
Management, “INTERNATIONAL” has 
changed hands, to a new and more 
vital concept of usefulness to the entire 
Chemical field. 


With new management, new capital 
and new manpower, “INTERNATION- 
AL” promises to bring a new measure 
of value to this highly respected name 
—with services expanded to cover a 
vast multitude of Mixing and Processing 
equipment, thoroughly modernized and 
definitely in step with today's demand. 


We are changing the firm name, but 
you can be sure that “INTERNATIONAL” 
will continue to be your most important 
source of machinery and equipment de- 
signed to give you maximum VALUE, 
PERFORMANCE and ECONOMY! 


INTERNATIONAL 


9, there (1 a better way 
we cana make i work 


INTERNATIONAL PROCESS 


EQUIPMENT CO. INC. 


200 BOLANDER AVE. 
DAYTON 1, OHIO 
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Ficvre 2.6. Kapitza air liquefier. 


Illustrations like the one shown here pave a. . 


Clear Approach 


CRYOGENIC ENGINEERING. 
By Russell B. Scott. D. 
Van Nostrand Co., Inc., 
Princeton, N. J. 368 pages. 
$5.60. 


Reviewed by G. H. Zen- 
ner, Engineering Labora- 
tory, Linde Co., Tona- 
wanda, N. Y. 


This is the first book bearing 
the title of what is currently be- 
lieved to be a relatively new and 
specialized field of engineering. 

In connection with the missile 
or atomic energy programs, 
numerous scientists and engi- 
neers have found themselves 
confronted with unexpected prob- 
lems in the production or han- 
dling of certain cryogenic (low- 
temperature) fluids, particularly 
liquid oxygen, nitrogen and 
hydrogen. Answers to their 
questions were not to be found 
in the meager available litera- 
ture. This new publication is 


to Cryogenics 


therefore directed primarily to 
aid such new entrants in the 
field. 

The production and handling 
of cryogenic fluids is, however, 
an old art and the separation of 
oxygen and nitrogen from air by 
liquefaction and distillation is a 
widely established commercial 
cryogenic process. Engineers in 
this industry have long been 
familiar with the special condi- 
tions in their field. 

Production and handling of 
liquid hydrogen and _ liquid 
helium receive rather extensive 
treatment by the author. Inter- 
est in these fluids in commercial 
quantities is rather high at pres- 
ent and in this area, particularly, 
the book is timely. 

The author discusses at some 
length those subjects with which 
he is most familiar, particularly 
the work done at the Cryogenic 
Engineering Laboratories of the 
National Bureau of Standards 
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in Boulder, Colo. Certain auxil- 
iary subjects, for example, Low 
Temperature Thermometry, are 
treated in considerable detail. 
Such curiosities as the Ranque 
(or Hilsch) Vortex Tube or the 
Roebuck device are clearly and 
briefly described, although they 
are of little significance. 

However, no mention is made 
of such important cryogenic 
fluids as liquid methane or liquid 
fluorine. Neither is there any ap- 
preciable review of the special- 
ized cryogenic equipment devel- 
oped for missiles. Equipment for 
the production and distribution 
of such an important cryogenic 
fluid as liquid oxygen is only 
briefly outlined. Much of the 
book is concerned with labora- 
tory operations rather than in- 
dustrial practice. In_ several 
cases, subjects are discussed be- 
c..use published information is 
available whereas the engineer- 
ing importance may be rela- 
tively insignificant. 

The book is exceptionally well 
written. A subject such as the 
ideal work to produce a cryogenic 
liquid could readily be presented 
so as to be confusing to the aver- 
age engineer. Instead, it is pre- 
sented clearly, briefly, and accur- 
ately. Numerous _ illustrations 


HOW THE 


SPERRY 
FILTER 
PRESS 


HELPS YOU MEET 


Sperry Filter Presses can 
be made with new glass- 
reinforced Polyester plates 
and frames. 


and pictures aid the lucidity of 
the discussion. 

The book should be well re- 
ceived by those who are new to 
the field. And, although it is 
sketchy in its treatment of com- 
mercial cryogenic processes, the 
book should also be of interest 
to those who are familiar with 
this field. 


Provides New Insight 


PRECIPITATION FROM 
HOMOGENEOUS SOLUTION. 


THE CHALLENGE OF TOMORROW 


Tomorrow always comes ...and with it comes new demands for 
faster production cycles . . . greater filtering capacity ... and 
sometimes increased filtering pressure. 


Today’s plate and frame Sperry Filter Press helps you meet this 
challenge—now and in the future. 


Sperry Filter Presses are simple, versatile in design—adaptable to 
most changing conditions—yet custom engineered to do a consis- 
tent day-in, day-out job of meeting your current schedule most 
efficiently and economically. 


The flexible Sperry Filter Press can handle most filterable mix- 
tures and most filter media... with center, side or corner feed; 
open or closed delivery; high or low temperature control; and your 
choice of labor-saving devices, including hydraulic closing devices 
and plate shifting equipment. 


By Louis Gordon, Murrell 
L. Saletsky and Hobart H. 
Willard. John Wiley & 
Sons, Inc., New York. 187 
pages. $7.50. 


Reviewed by John M. 
Dunham,  Sterling-Win- 
throp Research Institute, 
Rensselaer, N. Y. 


Generations of “quant” stu- 
dents have slowly added dilute 
° Penge ats B. M. Pilhash 
barium solutions to hot sulfate 833 Merchants Ex. Bldg... San Francisco, Cal. 
solutions to obtain an easily Alidredge & McCabe 
filtered precipitate with a mini- 847 E. 17th Ave., Denver, Colorado 


mum of impurities. However, it 4101 TR Sess Texas 


FREE SPERRY CATALOG 


The outstanding performance of low- 
cost Sperry Filtration merits your i 
ther investigation. Write today for 

free copy of the complete Sperry 

log, including detailed information of 
Sperry’s Plate-Shifters, Closing Devices 
and other Labor- -Saving Accessories. 


D. R. SPERRY & CO. 
BATAVIA, ILLINOIS 


Sales Representatives 


cr mm aw ee ew ae ee ee ewe 
D. R. SPERRY & CO. 
Batavia, Illinois 


0 Send Free Sperry Catalog 
0 Have your Representative Contact us 








C y 








George S. Tarbox 
808 Nepperhan Ave., Yonkers, N.Y. Address 





City State 
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Se NG eat, gs ORE as 
ea i = FF 
4 “6 . 
. x %* 
Ss [ . I ¥ 


If raw material control, labora- 

tory testing or product control in 

your plant calls for accurate 

sieve testing, Newark’s Stand- 

ard Testing Sieves have a definite 

place in your plant. Made to 

conform with the latest specifi- 

cation of the National Bureav of 

Standards and the American 

Society for Testing Materials, 

these sieves are extremely ac- 

curate, and, as with testing in- 

struments of all types, accuracy 

eda sla 3 is of first importance. Newark 

Sieves are accurate because 

among other things the mesh is 

» “ exact and there are no crevices 
al to catch particles. 


STRONG Newark Standard Testing Sieves 
are available in a complete 


DURABLE range of sizes and we shall be 
glad to recommend the best 
range of meshes for your partic- 
ular requirements. 


Rire Gloth 


COMPANY 


351 VERONA AVENUE NEWARK 4, NEW JERSEY 
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BOOKSHELF . . . 


remained for Willard and Tang 
to demonstrate that dense, easily 
filtered precipitates having mini- 
mal coprecipitation could be ob- 
tained under controlled condi- 
tions by precipitation from 
homogeneous solution. 

They precipitated aluminum 
hydroxide by heating an acidic 
solution of aluminum containing 
urea. The hydrolysis of urea 
liberated the precipitant am- 
monia by a homogeneous chemi- 
cal reaction. The formation of 
the dense precipitate was de- 
pendant upon both a slow in- 
crease in pH and, equally im- 
portant, the presence of the 
proper anion. 

The present volume contains a 
balanced discussion of the cur- 
rent status in this field. 

Following a brief introduction 
are six chapters summarizing 
and classifying information 
under the precipitant formed in 
solution. The detailed laboratory 
procedures can be used without 
recourse to the original litera- 
ture. There follow chapters on 
coprecipitation, fractional pre- 
cipitation and a final chapter en- 
titled Applications in Chemical 
Technology. 

The chemical engineer who is 
using precipitation techniques 
will gain new insight into more 
efficient operations by reading 
these final chapters. 


BRIEFLY NOTED 


NITROGEN. Published quarterly by 
British Sulphur Corp., Ltd., 
Fison House, 95, Wigmore St., 
London, W.1, England. Price in 
England: 10 guineas (£10.10s. 
0d.). New magazine will report 
technical and economic develop- 
ments affecting production and 
consumption of nitrogen and its 
derivatives throughout the world. 


EVAPORATIVE COOLING OF CIRCULAT- 
ING WATER (ISPARITEL’NOE OKH- 
LAZDENIE TSIRKULYATSIONNOI 
Vopy) 2nd revised ed. 398 pp. 
By L. D. Berman. Pergamon In- 
stitute, 122 EF. 55 St., New York; 
4 & 5 Fitzroy Sq., London, W. 1, 
England. Institute is asking for 
initial guarantees of $300 to- 
wards cost of translation and 
reproduction, cost to be reduced 
if number of subscribers exceeds 
ten. Work gives fundamentals of 
cooling and theory, design and 
operation of coolers. 
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“POSITIVELY” 





The automatic solution 





to centrifugal processing is 


BATCH-O-MATIC 


Completely automatic, the Tolhurst BATCH-O-MATIC speeds proc- 
essing and assures product uniformity. For flexible program- 
ming, the control panel provides variable speed and time 
adjustments to exactly duplicate any cycle of operations. 
Compare these BATCH-O-MATIC advantages: 
“CENTER-SLUNG®" SUSPENSION — Tolhurst’s exclusive “Center- 
Slung” mounting provides for the handling of greater out-of-balance 
loads! This allows easy processing of unbalanced loads. Less costly 
foundation is required. 

BOTTOM DISCHARGE — Bottom opening allows solids to be dis- 
charged in seconds, cutting cycle time and freeing the machine for 
extra daily hours of centrifuging. 

we DRIVE VARIABLE BASKET SPEEDS — Variable hydraulic drive provides ad- 
i a justable feeding, extracting and unloading speeds. Crystal damage 
is virtually ended through low speed unloading. 

Now .. . get accuracy of speed set, LOW, COMPACT DESIGN — Minimum height is a valuable feature 


reset and speed holding over full when head room is at a premium. 
range — any desired maximum to 
zero — with the most positive of in- 


finitely variable speed drives . . . the 
GRAHAM... More positive than the ee ee ee ee ee MAIL COUPON TODAY a oe ot oe oe oe oe ee 





induction motor that drives it, the ® 

GRAHAM gives unequalled speed T 

regulation with change of load, plus O U r S CENTRIFUGALS 
built-in overload protection. The 
GRAHAM offers a wide choice of A A DIVISION OF 
built-in motors, reducers and con- , ' 

ee ee merican Machine and Metals, Inc. 
micrometer type with 4000 gradua- 
tions for full range. 





Specialists in liquid-solids separation 
Dept. CET-759, EAST MOLINE, ILLINOIS 








*Better regulation than other Please send illustrated details on the BATCH-O-MATIC. (I'd also like infor- 
pa herr pe they en sex evn caraiec mation on Tolhurst manual models CJ }. 





IN SWEET'S 
\ proouct NAME 
ESIGN Fut 
OR WRITE FOR COPY ae aa ’ 
FIRM NAME 


“TRANSMISSIONS, INC. <ananiae 


Menomonee Falls, Wisconsin 






























CITY & ZONE 
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TRE CORROSION- FREE WAY 


to handle chemicals 


MUELLER BRASS OBVE 


RIGID PLASTIC PIPE AND FITTINGS 


The answer to most chemical corrosion problems can 
be found in an installation of Mueller Brass Co. PVC 
rigid plastic pipe and fittings. PVC pipe has proven 
itself invaluable to the chemical industry because of 
its high resistance to corrosion. Water, oil, gases, 
alkaline or salt solutions, alcohol and a wide variety 
of acids have no deteriorating effects upon PVC. Its 
extremely smooth interior bore eliminates pipe clog- 
ging and fouling and assures continuous maximum 
flow capacity. PVC is exceptionally strong, retaining 
its dimensional stability under stress, impact and 
moderately high temperatures. Mueller Brass PVC’'s 
life long built-in finish reduces maintenance costs and 
completely eliminates the need for painting or other 
protective coating. It is light and can be easily joined 
by threading or solvent cement, thus saving on 
installation time and expense. 


For more efficient, economical and corrosion-free 
systems, specify Mueller Brass Co. PVC plastic pipe 
and fittings. 


NORMAL IMPACT PVC—good impact 
strength . . . maximum chemical resistance. 
HIGH IMPACT PVC — maximum impact 
strength . . . high chemical resistance. 

oye is fabricated in 20’ lengths; Yo” through 


sizes—I.P.S. schedules 40 and 80. Fittings ~ 
are available in Ye” through 3” sizes; threaded Write for the new 


and socket-type for schedule 80 and in socket- . 
type only for schedule 40. Mueller Brass Co. Technical Brochure. 


MUELLER BRASS CO. 


PORT HURON 51, MICHIGAN 


274-A 
POLYETHYLENE PIPE AND PLASTIC FITTINGS, COPPER TUBE, VALVES AND FITTINGS 








LETTERS: 








The Job of Job-Hunting 
Sir: 

I was very much interested in 
your article, “Job Signals Point 
Upward,” in your May 4 issue 
(p. 152). 

It would certainly be a change 
to be able to “get a job the easy 
way.” My personal experience 
has been quite different. 

I was job hunting in 1948-52 
and am now doing it again. With 
12-16 years’ experience then and 
with 23 years’ experience now, 
I get the same impression. It is 
almost impossible to get in touch 
with prospective employers ex- 
cept through personal contacts, 
and even that requires the luck 
to be on the right spot at the 
right time. Prospective employ- 
ers of experienced engineers do 
not seem to advertise the kind of 
jobs they would expect me to fill, 
so there is no point of worth- 
while contact. 

A. S. PARKER 
Wayne, Pa. 


Pro: Better Filing 
Sir: 

I noted with interest your edi- 
torial reply to one of your cor- 
respondents in the June 1 issue 
(pp. 164-165). 

As chairman of the AIChE 
Standards Committee I can as- 
sure you that our subcommittee, 
under the chairmanship of 
Charles M. Cooper of Du Pont, 
Wilmington, is not letting this 
project die a-borning. His com- 
mittee has been assembled and is 
actively engaged in surveying 
the information available, with a 
view to determining the need for 
a standard information classifi- 
cation system in the chemical en- 
gineering profession, as well as 
the chemical industry. 

The Standards Committee, as 
well as the subcommittee chair- 
man, have received a_ goodly 
number of communications from 
interested parties indicating a 
considerable interest. It is hoped 
that the subcommittee will make 
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PRO & CON 


C. H. CHILTON 








its recommendations to the 
parent committee without too 
much delay so that the matter 
may be disposed of one way or 
the other at an early date. 
Interested chemical engineers 
may communicate directly with 
Mr. Cooper. 
JAMES C. LAWRENCE 
Moylan, Pa. 


AIChE on Registration 
Sir: 

You will be interested in the 
recent action of AIChE Council 
in approving a statement on 
registration policy. Essentially, 
this is the work of a special com- 
mittee headed by Jerry McAfee, 
this year’s vice president of the 
institute. 

We have had many requests 
for the specific statement, and 
additional copies are available on 
request. 

F. J. VAN ANTWERPEN 
American Institute of Chemical 

Engineers 
New York, N. Y. 
> Earlier this year we asked AIChE 
for a policy statement to answer the 
questions posed in a letter from 
F. E. Reese (Apr. 6, pp. 191-193). 
Because of its fundamental impor- 
tance to all professionally minded 
chemical engineers, we publish this 
statement in full below.—Eb. 


AICHE COUNCIL STATEMENT 
ON REGISTRATION 

Professional responsibility for 
engineering work is a personal 
responsibility and is based on 
adequate training, experience, 
intellectual capacity and moral 
integrity. Registration is not a 
substitute for it. Because many 





Your comments and opinions 
are important. Send them to 
Editor, Chemical Engineering, 
330 West 42nd St., New York 36, 
N. Y. They'll be welcomed. 
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WASH WATER goes UP wee 


slimes cannot remix with sands 
eee in the “OVERDRAIN’”’ Classifier 


The “Overdrain” Classifier is a 
completely new device in the 
field of mechanical wet classifiers. 
The belt, with lifting flights at- 
tached beneath, moves upwardly 
out of the sand bed between two 
stationary side shrouds—creating 
the effect of a series of moving, 
closed, washing compartments. 


The only outlet from these com- 
partments is via holes in the belt 
above. Surplus liquid and slimes 
discharge through these “over- 
drain” holes without mixing with 
the oncoming sands. The end re- 
sult is an extremely clean sand 
discharge, excellent de-sliming— 
making the “Overdrain” Classi- 
fier an ideal washing device. 


Acid-proof construction available. 


Write for 
Hardinge Catalog 39-C-11 


Section through “Overdrain” Classifier 
showing upward-moving, closed, washing 
compartments, 


Unretouched photograph of “Overdrain” 
action above the belt—water and slimes 


discharging upwardly. 


EHARDINGE 


OF Oy I ae ee 
YORK, PENNSYLVANIA - 


240 ARCH ST. ° 


INCORPORATED 


Main Office and Works 


New York » Toronto - Chicago + Hibbing - Houston - Salt Lake City - San Francisco + Birmingham - Jacksonville Beach 





jews 
WEINMAN PUMPS save 
you money in chemical 


handling service... 





easy to get to simple, rugged design 


working parts 





vibration-free 








te: canna 

@ Note, in the cut-a-way illustration above, the simplified, yet 
sturdy design of Weinman single-stage, end-suction pumps. The key 
to their low initial cost and efficient operation with little or no main- 
tenance is the rugged, one-piece power frame combined with a neat, 
shipshape working head. This assures plenty of pumping power and 
long, trouble-free service. 

Impeller, stuffing box and sealed shaft bearings are easy to get to 
for routine maintenance and service. This keeps down time at the 
lowest practical minimum. 

Notice, too, in the illustration above, the compact design of 
Weinman end-suction pumps. The result is less shaft overhang. 
This, and the fact that precision-machined and finished Weinman 
pump shafts are mounted in two oversized sealed bearings are two 
important reasons Weinman pump shafts are deflection and 
vibration-free. 

You owe it to yourself 
to write us for descriptive 
Bulletin No.500 or see your 
Weinman Pump Specialist. 

He’s listed in the Yellow 
Pages of your telephone 
WEINMAN single-stage, end- 


directory. suction pumps are available in 
capacities from 10 to 2000 gpm. 


Centrifugal WEINNAN PUMP: 


Specialists 290 SPRUCE ST COLUMBUS 8, OHIO 





PRO & CON... 


of the factors which character- 
ize a truly professional person 
cannot be measured quantita- 
tively, the inherent personal na- 
ture of professional responsibil- 
ity should be recognized in all 
laws relating to the registration 
and licensing of engineers. 

Although the AIChE does not 
believe that registration of itself 
contributes significantly to pro- 
fessional responsibility and pro- 
fessional development, it recog- 
nizes that in some cases, regis- 
tration is considered to be one 
mark of public recognition of 
professional status. The AIChE 
takes the position that registra- 
tion should be accorded no 
greater importance than _ is 
placed on other indications of 
professional status, such as aca- 
demic degrees, membership in 
professional organizations, tech- 
nical publications, and advance- 
ment in industrial, academic and 
governmental careers. 

The AIChE is not in favor of 
compulsory registration of all 
engineers. It recognizes, how- 
ever, that all states have now en- 
acted engineering registration 
laws, and it is possible that any 
engineer in the course of his 
career may wish to become en- 
gaged in activities requiring 
registration. Therefore, the 
AIChE recommends that its 
members should, as a practical 
expedient, become registered in 
their respective states as soon as 
possible after entering the pro- 
fession. 

Believing that individual pro- 
fessional responsibility is the 
only adequate safeguard of the 
public interest and that the size 
and nature of an engineering or- 
ganization is not a criterion of 
such professional responsibility, 
the AIChE feels that there 
should be no discrimination by 
implication, omission or direc- 
tion as to the form of business 
organization (individual, part- 
nership, corporation or other) 
through which the professional 
services of engineers can prop- 
erly be offered. Laws regulating 
the public practice of engineer- 
ing, while they may require the 
registration of the engineer or 
engineers in responsible charge 
of a project, should not require 
the ex officio registration of 
corporate officers, directors or 
others. 
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JUST BETWEEN US... 


Dear Readers: 


About 18 months ago we intro- 
duced to you a new assistant 
editor, Thomas H. Arnold, Jr. 
Now we are happy to tell you of 
Tom’s forthcoming promotion 
and of the new job he will be 
starting soon after you read this 
notice. 

In 1950 James A. Lee—known 
personally to many of you, espe- 
cially in the South—transferred 
from New York to Houston as 
our Southwestern Editor. Jim 
will soon retire, and Tom has 
joined him to spend a few weeks 
learning the ropes before we 
bid farewell to Jim on Septem- 
ber 1. From that date, Tom will 
be our Southwestern Editor— 
also representing our sister pub- 
lication, Chcmical Week, in like 
capacity. 

Like Jim, Tom is a Southerner. 
He earned his B.S. in chemical 
engineering at Louisiana State 
University in 1951. In 1954 he 
took his M.S. at the same school 
and more recently spent another 
graduate year there, minoring in 
petroleum engineering. Before 
he entered the Army Chemical 
Corps in 1954 he gained experi- 
ence in refining and petrochemi- 
cals with Esso and Ethyl Corp. 
in Baton Rouge. At one time he 
was assistant to a consulting 
chemical engineer in the sugar 
field. He also worked on process 
development for Niagara Chemi- 
eal Div. of Food Machinery & 
Chemical Corp. 

In his new assignment, Tom’s 
beat will be the chemical process 
industries of the South and 
Southwest. He’ll be digging both 
for news and for feature article 
material. You have already bene- 
fited from the highly perceptive 
editing job Tom did here while 
in our New York headquarters. 
We predict you will benefit even 
more from this new phase of his 
editorial activity. He will be 
covering industries and area 
that he knows and loves. 

T. R. OLIVE 
Editor, 
Engineering Practice 
Chemical Engneering 
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FORGED for long life 
PACKAGED for convenience 


The “Forged” in W-S Forged Fittings means dependability under the 
toughest piping-job conditions. ‘‘Forged’’ gives you the added resist- 
ance to pressure, heat, corrosion, shock and vibration needed to make 
your installations long-lived and safe. And W-S Fittings are easily 
installed, with tight fits and perfect alignment... thanks to W-S 
precision machining methods and quality forging techniques. 
Packaging, too, is a W-S brand advantage. Virtually any ‘“mix’’ of 
fitting types and sizes can be packed in a convenient W-S Case or 
Half-case . . . each type and size in its own carton. 

Specify W-S on your next order. For specifications and Distributor 
locations, write Forge and Fittings Division, H. K. Porter Company, 
Inc., Box 95, Roselle, New Jersey. 


FORGE AND PORTER FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products— THERMOID DIVISION: Electrical Equipment— 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 

DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 

KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS D!VISION, LESCHEN WIRE 

ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, 
“Nepcoduct”’ Systems—H. K. PORTER COMPANY (CANADA) LTD. 





Skinner Furnaces 


for Drying, Roasting, Calcining 
Incinerating and Decomposing 
| 


~ 


Important 
Advantages 


Flexibility. A wide range of 
possible combinations of 

diameter, number of hearths, 
number of burners, gas offtakes, 

up or down draft, rate of feed, 
retention time, etc., permit 
engineering a Skinner Furnace to the 
exact requirements of each 
individual application. 


Accessibility. All wearing parts 
may be replaced without cleaning 
out or cooling down the furnace. 


Minimum Dust Losses 
Will Handle Sticky Material 


Visibility. Access doors permit 
view and accessibility of material 
at each hearth. 


Small Space. Minimum floor space 
per ton capacity. 


2 to 14 Hearths. 


4'0' to 23'6” Inside Diameter. 


22 to 4000 sq. ft. Hearth Area. 


Gas, Oil or Coal Fired. 


Two 23'6” I.D., 4 Hearth Skinner Furnaces 
drying over 40 tons of copper sulphide 
concentrates per hour. 


Applications 

Roasting Molybdenum Sulphide 
Concentrates 

Roasting Uranium-Vanadium Ores 
Drying Uranium-Oxide Precipitate 
Decomposition of Oil Sludge 

Lime Burning 

Drying Copper Concentrates 
Roasting Zinc Ores 

Manganese Reduction 
Dehydration of Alunite 


Calcining of Basic Alum, Lime 
Sludges, Clays, Foundry Sand, 
Carbon, etc. 


Incineration of Sewage 





Proved and Improved for 38 Years 


Manufacturing Division 


WO OR Ome. Oa Oe 2\) © Op Oe We OD | 8 OB 28 8 Op a On OF 


DENVER 16 NEW YORK 17 


3800 RACE STREET 


Licensed Manufacfurers and Sales Agents 
> Pr} 


Sales Agents 
ncipo 


122 E. 42nd STREET 


SALT LAKE CITY 1 EL PASO 
121 W. 2nd § 1515 11TH AVE. 





TIMELY 
HELPFUL 
FREE... 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard. 


Here’s what's available: 
More information on any ad- 
vertised products or service; 
Latest technical literature (p. 
220); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
96-106). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what's new in processes and 
products. 


And why not take advan- 
tage of our offer of a free 
reprint for your files. Just 
put a check mark in the free 
reprint box on the card. 


Chemical 


Engineering 


Reader 


Service 


STARTS 
RIGHT 
HERE » 
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For 
more 


information .. . 


@ Advertised 
Products 

@ New equipment 

@ New chemicals 

@ Technical 
Literature 


Also... 
@ Reprint orders 
@ Subscriptions 


Your Reader Service 
card is fastest. 


USE 
EITHER 
CARD 


They‘re easy 
to fold and 
tear out... 
WER... 


PLEASE PRINT 
NAME: 

TITLE: 
COMPANY: 
PRODUCT: 
ADDRESS: 
CITY, STATE: 
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Chemical Engineering 
READER SERVICE DEPARTMENT 
330 West 42nd St. 
NEW YORK 36, N. Y. 
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BUSINESS REPLY MAIL 


—POSTAGE WILL BE PAID BY— 
Chemical Engineering 
READER SERVICE DEPARTMENT 
330 West 42nd St. 
NEW YORK 36, N. Y. 


Help Yourself... 


The postcards above can now bring you technical help, 
latest literature, expert guidance. Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
mation; page numbers of ads; code numbers on editorial 
items. 


You can also use these post-paid cards to subscribe, or 
to make your selection from a comprehensive list of editorial 
reprints. 


% Be sure to fill these address blanks before mailing postcard. 


FIRST CLASS 
PERMIT NO. 64 


(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 


FIRST CLASS 
PERMIT NO. 64 


(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 
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Want More Data? 


Use either of these two postcards for catalogs . . . for more information on 
equipment . . . on materials . . . on advertised items . . . for helpful 
reprints on editorial articles. Be sure to fill out the other side of cards. 
Important—For pages showing more than one advertised item, use this 
guide to numbers on cards above. 


30-3la—Construction material 
30-31b—Valve 
30-31c—Dearators 
30-31d-—Heaters 

30-3le—BH Drive 
30-31f—Instrument 
30-31g—Centrifuge 
30-31h—Fittings 


6la—Steam jet heaters 
61b—Noisless heater 
61c—Circulating heater 
61d—Continuous heater 
6le—Slurry heater 


= trifluoride, compressed 
73b—Boron trifluoride handling in- 
formation 


73c—Boron fluoride complexes with 
nitrogenous compounds 


40a—Ball mills 
40b—Air float conveyors 


73d—Boron fluoride complexes wit 
oxygen containing compounds 


73e—Boron trifluoride, ether co! 
plex, Tech. 


73f—Boron trifluoride, monethyle 
mine complex, tech. 


73g—Boron trifluoride, phenol com 
plex, tech. 

113a—Drives 

113b—Motoreducers 


186a—Electric heaters 
186b—Tubular heaters 
186c—Cartridge heaters 
186d—Strip heaters 
L233a—Control 
L233b—Comparators 
L233c—Water analyzer 
L233d—Midget iron tester 


Use this handy coupon to order your personal subscription to Chemical Engineeri 


No need to send any money now. We'll bill you later. 
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EDITORIAL REPRINTS 








CE editorial reprints are now easy to get. Here’s 


a listing of what’s available. Now you can order—while they last— 


whatever you need to make your personal files more valuable 





ORDER NOW:”* 


Use Reader Service Card for fast service. For 
each reprint you want just circle its number on 
the card. Fill in the blanks on the front, mail. 
Send no money, we'll bill you later. 





¢ Unit Operations 


Binary Distillation—Theory, equipment (75¢) 
Compressible Fluids—How to handle ($1) 
Crystallization—For purification (50¢) 

Drying—Methods, equipment, design, costs (75¢) 
Entrainment Separation—Equipment & performance (75¢) 
Foams—How to use and how to control foams (50¢).... 
Gas Purification—Today’s processes (1) 

High Temperature Technology—Materials, processes (50¢) 
lon Exchange—A chronicle of remarkable advances (75¢) 
Liquid-Gas Contacting—A practical operation study (75¢) 
Mixing—Understand this universal operation (75¢) 
Process Control—Up-to-date instrumentation report (1). 
Size Reduction—Moajor pieces of equipment (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting—Integrated background (50¢).... 
Solids-Liquid Separation—Basic know-how ($1) 


¢ Equipment 


Control Valyes—How to select yours (75¢) 

Conveyors & Elevators—Solving bulk moving (50¢) 

Heat Exchanger Design—Timely shortcuts (75¢) 

Heat Exchanger Calculations—12 part series ($1) 
Instruments—‘‘Hardware”’ section: Report No. 95 (50¢).. 
Mechanical Seals—How to select and use them (50¢)... 
Piping—Roundup of processes pipe, valves, fittings (75¢) 
Pumps—How to pick the one you need for your job (50¢) 
Pump Seals—How to select the best (50¢) 

Solids Feeders—How to lick feeding troubles (50¢) 


e Materials of Construction 

Corrosion—Refresher on cause & cure ($1) 

High-Temperature Materials—|norganic, nonmetallic (75¢) 120 
Lead Installations—Best designs for many uses (50¢).... 79 
Metals for High Temperatures—1 8th Biennial report ($1) 129 
Nonmetallic Inorganics—For severe conditions (50¢).... 
Plastic Pipe—How and when to use (75¢) 


¢ Processes 

Biochemicals Processing—The total picture (50¢) 
Bio-oxidation—Theory, design, practice (50¢) 

Chemicals From Petroleum—Available processes ($1)... . 
Extractive Metallurgy—Via chemical engineering (50¢). 111 
Extremely Low Temperatures—Production and uses (50¢) 133 
Fermentation—|ts chemical technology (50¢) 

Fluidized Solids—Theory & Techniques (50¢) 

Manufactured Gas—To supplement natural gas (50¢)... 
Moving Bed Processes—Application plus theory (75¢)... 
Odor Control—How to be a good neighbor (50¢) 

Process Energy—Make or buy? (50¢) 


¢ Costs and Other Timely Topics 

Cost Control Systems—How to build your own (50¢) 

Cost Index—One-year bibliographic index (35¢) 
Flowsheets—How to speed communications (50¢) 
Inflation—How to predict the shrinking dollar (50¢)... 
Lubrication—For chemical plant engineers (50¢) 
Modernization—Plan ‘59 for profits (75¢) 

Nuclear Industry—The role of chemical engineers (50¢). . 
Operation & Maintenance—The impact of 1958 trends ($1) 121 
Patent Fundamentals—tTimely review (50¢) 
Petrochemicals—Economic review (50¢) 

Pilot Plants—All the aspects of scale-up $1) 

Plants & Processes—-Ninth Inventory 1959 (50¢) 
Professional Registration—For PE-minded ChE’s (50¢)... 
Rockets & Missiles—Airborn reactor problems (75@)e6.% 


10 Top Chemicals—Current trends (50¢) 
Water Pollution Control—To cope with problems (50¢).. 122 





New and Popular Series . . . 


Estimating Engineering Propertics. By 
Wallace R. Gambill. 
Thermal Conductivity (50¢).. 94 
Heat Capacities (75¢) 09 
Latent Heat (75¢) 
Surface Tension (75¢) 


Max Leva. 


Flow Through Packings and Beds. By 


Packed Towers (50¢) 
Fixed and Moving Bers (50¢). 107 
Fluidized Systems (50¢).... 108 


Interpreting Kinetics (50¢)... 
Simplex Reactor Design (50¢). 
Complex Reactor Design (50¢). 
Catalytic Reactor Design (50¢). 
Reactor Design Problems (50¢) 
Physical Equilibrium | (50¢). . 
Physical Equilibrium II (50¢). . 





Viscosity (75¢) 


Your Design Reference File. By Ralph 
Cushing. 

Parts I-V (75¢) 

Parts VI-IX (75¢) 


CE Refresher 
Thermodynamic Principles (50¢) 42 
Compression & Expansion (50¢) 45 
Chemical Equilibrium (50¢)... 49 
Homogenous Kinetics (50¢)... 57 
Catalytic Kinetics (50¢) 


Fluid Flow Equations (50¢)... 
Fundamental Math (75¢) 
Mass Transfer Operation ($1).130 


Flow Formulas. By Maxey Brooke. 
CE Flow File (50¢) 112 





* Don’t forget to ask for your copy of this issue’s free reprint feature (p. 166). 
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Electrical & mechanical . 
Handling & packaging. 
Heating & cooling 
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Pumps, fans, compressors 237 
Services & miscellaneous 238 














Chemicals 





Adhesives new  carboxylated 
polyvinyl acetate copolymer resin 
primarily for use in formulating 
paper adhesives is described in 2 p. 
data sheet 4212. 
220A Shawinigan Resins Corp. 





Ethyl alcohol and poly- 
ethylene have played an important 
role in the steady growth of the 
aerosol industry. Production fig- 
ures 20% above 1957. 

33-34a *U. S. Industrial Chemical Co. 


* Netone has service life of 12 cycles (old paper lasted one cycle) Aromatic Solvents Solvesso offers 


¢ Easier to put on filter press, less installation damage ress alee i bck 


. . performance characteristics. In- 
¢ Shows excellent resistance to solution shock formation & technical assistance. 


At The Anaconda Company, Electrolytic Zinc Plant, located at “Esso Standard Oil Co. 


Anaconda, Montana, Netone filter paper has been used exclusively on 4 p. bulletin provides a 

: : : complete listing of physical prop- 
the Shriver filter presses since January 1, 1955. Netone is a heavy, erties of 17 pF common to 
neoprene filled paper possessing remarkable wet strength characteristics. ee ne ie a eee 
Prior to the use of the Netone paper on the Shriver presses, it was 220B Callery Chemical Co. 


necessary to discard the kraft paper sheets then in use each time a press Carbon Dioxide CO, has a high 


was cleaned. The life of the Netone paper in the same service is an vapor pressure at all times. It does 
; not require metering of fuel and 
average of 12 press cycles. Due to its greater wet strength, the Netone is uniformly pure at all times. Full 


. nd nee . details on this inert gas. 
poper is less apt to be damaged during installation and has greater 196 *Olin Mathieson Corp. 














resistance to rupture from solution shock when the press is put in service. - 

oe are available in 6 

Annual filter paper costs have been reduced 41%. The savings in labor : tableted, extruded, gran- 

; H ular, spheres, flakes & powders. 

and filter down time are also considerable. Performed catalysts to fit special 
Why not try NETONE Filter Paper on your filter? Test samples on process requirements. 5 

6 *The Harshaw Chemical Co. 


oo “es —— bs gem rors hol 

erties of Synthetic ganic em- 

( Industrial Filter Media for over Fifty Years icals—a comprehensive description 

\ , of the pr & applications of 
Pc 52 7} an 400 chemicals. 


request, no obligation, of course. 





more t. 





+ FT rr . 167. *Union Carbide Chemicals Co. 
. FILTER MEDIA Cowouation 
Me boty Diatomaceous — ra > —— 

com technic: ata an 
General Offites and Mills: New Haven 14, Conn. alien at company’s earth. De- 


Western Office and Factory: Salt Lake City 10, Utah scribes such uses as insecticide and 


%, oh 2 


high fertilizer conditionin; 
220C 


Hudson, Ohio: 227 Hartford Drive Mexico City: Maquinaria M . &. 
. io iv y uinaria Minera aeuitete Postal #215 Aquafil Co. 


Los Angeles, Calif.: 416 West 8th St Cincinnati, Ohio: Roselawn Center Bi 

Chicago, tll.: 6034 N. Cicero Ave Houston, Texas: 1607 Jefferson Ave. 
Elizabethton, Tenn.: Paul Chapman Assoc., Box 787 Pensacola, Fla.: Chem-Quip Co., 1102 Texar Drive _—_— 

Toronto: Lee Benner Chem., C. P. R. Roadway, 1119 Yonge Street Montreal: Lee Benner Chem., 4700 Prince of Wales * From advertisement, this issue 
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Fluorel is highly re- 
sistant to corrosive fume & many 
fluids even when they’re blistering 
hot. It is easy to process & mold. 
Complete data offered. 

16-17 *Minnesota Mining & Mfg. Co. 


Filteraid Nerofil, carbon-based fil- 
teraid for difficult filtrations such 
as caustic or fluorated solutions. 
Available in 6 grades. An illus- 
trated bulletin is offered. 

205 *Great Lakes Carbon Corp. 


Furfural for product development 
or process improvement. Bulletin 
No. 203-A contains physical data 
on furfural. Now available on re- 
quest. j 
91 *Quaker Oats Co., Chem. Div. 


Lithium Chemicals 12 p. booklet 
gives specifications for products 
ordinarily available from inventory 


stocks. Includes lithium, electro- 

manganese, zirconium, nickel. 

221A Foote Mineral Co. al F | N 
Lubricants Book discusses organ- 

ized lubrication from management’s 

point of view. Also discusses meth- 

ods that help raise production, ex- 


ue parts life, cut downtime. 


*Texaco, Inc. TYPE Removable-Header 


Lubrication Bulletin “lubrication 


of Roller and Silent Chain Drives” 

covers principles of lubrication, WwW AT E R C oO | LS 
maintenance and oil selection. Oil 

= charts included. 


Sun Oil Co. 


Methionine in the body, when 6 Complete Drainability 


converted to adenosylmethionine, 
can participate in epinephrine syn- 
thesis; react with niacin; enter the 
brain: help form spermine, etc. 


33-34e *U.S. Industrial Chemicals Co. e Easily Cleaned 


Molybdenum Molybdenum’s con- 
tribution to uniform strength in 
gray iron castings is detailed in a 


e 
new bulletin No. 8 called “Mol h H T f, 
ce cote wiltgnd e High Heat Transter 
221C Climax Molybdenum Co. 
Oils, White Technical Data File Completely drainable and easily cleaned, Aerofin Type 


F-42 describes special white min- ‘ . , ; 
eral oils for the plastics industry. “R” coils are specially designed for installations where 


a ay poe allel gn eer pam 0d frequent mechanical cleaning of the inside of the tubes is 
221D L. Sonneborn Sons, Inc. required. 

The use of 54” O.D. tubes permits the coil to drain 
completely through the water and drain connections and, 
in installations where sediment is a problem, the coil can 

Want to build up your be pitched in either direction. The simple removal of a 
files and keep them up-to- single gasketed plate at each end of the coil exposes every 
tube, and makes thorough cleaning possible from either end, 





























* From advertisement, this issue 


date? You can get any publi- 


cation in this comprehensive The finned tubes are staggered in the direction of air 


flow, resulting in maximum heat transfer. Casings are 


ite ~~ Gian ~~ jaat Sen the standardized for easy installation. 


asking. 
It’s easy — simply circle Write for Bulletin No. R-50 
item’s number on the Reader 
Service Postcard and mail. A F R O F | N 

Replies will come directly | Bs ORPORATION 
from companies offering the 101 Greenway Ave., Syracuse 3, N.Y. 
literature. Aerofin is sold only by manufacturers of fan system apparatus. List on request. 


221 
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LITERATURE .. . 





Complete information on 
een & characteristics of 
etrapropylene & Tripropylene & 
many other high quality petro- 
chemicals is available. 
75 *Enjay Company, Inc. 





Lawrence 2-Stage Vertical Pump for Pump- f oe —_ 28 p. Catalog 

- escribes the wide range of 
ing Liquid Chlorine out of Tanks. og ne of Haveg polyester- 
glass industrial corrosion-resistant 
equipment. 
222A Haveg Industries, Inc. 





Polyesters p. technical report 
N-106 covers work in the catalytic 
reaction of neopentyl glycol with 
dibasic acids to form hydroxy term- 
inated polyesters. 
222B Eastman Chemical Products 


Polyester Resins 4 p. bulletin de- 
scribes new chemical- and corro- 
sion-resistant resin Uraloy 17416 
said to combine handling ease & 


moderate cost. 
222C Interchemical Corp. 


Polyethylene... New compound now 
in the process development stage 
has been made available to poly- 
ethylene manufacturers for evalua- 
tion as an ultraviolet absorber. 

33-34c *U.S. Industrial Chemicals Co. 


PVAc Emulsion p. data sheet 
1210-M describes properties, uses 
and performance of a new fine par- 
ticle polyvinyl acetate homopolymer 
/ emulsion. 
. . 222D Shawinigan Resins Corp. 
: ‘ P Rubbers, Synthetic 16 p. data and 


specification book covers a _ line 
of masterbatch synthetic rubbers. 


™ - J Points out four ways by which rub- 
= ft ber processors may save on costs. 
nt 222E Goodrich-Gulf Chemicals, Inc. 


Sodium Borohydride a 

















stable, aqueous caustic solution of 
sodium borohydride. It is easy & 
safe to handle & use in standard 
Speen. Complete information. 
9 


*Metal Hydrides Inc. 





Pumping liquid chlorine calls for more ingenuity and 
engineering skill than is available from the average pump 
manufacturer. Formerly it was pumped pneumatically. 
This method was attended by a considerable loss of 
chlorine because the moisture in the air formed hydrochloric 
acid. A further complication was the corrosive action of Aluminum Bus Conductor... ...features 
the acid vapors low material cost, low installation 

: & maintenance costs. Complete 


To overcome this, Lawrence engineers in collaboration with — in Handbook which is 


manufacturers of chlorine, developed a pump with a special 19 *Aluminum Co. of America 
packing box which prevents any contamination of the chlo- Blanket Insulation Complete in- 
rine or corrosion of any of the equipment and also prevents formation on B-H Blanket Insula- 


the escape of the chlorine fumes to the atmosphere. tion is contained in catalog. Con- 
tract application service is avail- 


i able in 48 states. 
For over 80 years Lawrence has been making pumps to ona *eldwin-Hill Company 


handle every acid or chemical fluid used in 

industry. If you have a particularly difficult Cote, lee Pr Phy A ‘and tin 
chemical pumping problem, we can save you i in diversified industries and crafts 
both time and money. Write us the pertinent are explored in a new bulletin. 


i iaati ; Rolling and extrusion data. 
Cotete, no Obligation. 222F White Metal Rolling 


Construction Materials 














Coatings oe — 78 — 

i x ¥ dependable,  all-aroun protec- 

sates toga Pore , tion. Illustrated copies of com- 

a complete summary of acid Io Pe bs : parative tests of Coal Tar Epoxy 
i hte ee Sa Coatings is now available. 

igh asia td ia ie * 185 ' *Amercoat Corporation 








Coatings Brochure LEC-1 con- 


tains a full description of each 
L A W R E Ni C E coating including specifications, ap- 

plication data, baking instructions 
& suggestions & related data. 


P U M P Ss fi N C @ 200 *Lining Engineering Corp. 


371 MARKET STREET, LAWRENCE, MASS. cal From advertisement, this issue 
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a DON'T OVERLOOK 


Construction Material Glasteel 59 


gives 150FP. thermal shock protec- : 

tion at a peak operating vessel See, 

temp. of 450F. Offers excellent ae e 
*y aw 





acid & alkali resistance. Bul. 980. 
30-3la *Pfaudler Permutit Inc. 


Celite has the exact 
ade for every filtration need 
rom fast flow rate to maximum 
clarity. Information on _ specific 
filtration problems. 
161 *Johns-Manville 


Flooring Materials 4 p. Bulletin 
659 describes paving, patching, and 
grouting materials and brick, all 
emery-based, and bonding and 
curing agents made by company. 

3A Walter Maguire Co. 











Fused Quartz Vitreosil is available 
in an unusually wide variety of 
types & sizes. Offers outstanding 
electrical properties. Tech. Data. 
m— American Fused Quartz 





Booklet full describes 
“Armalon” felts . . . a new class of 
gasket materials developed for 
severe services. Information on 
sizes & thicknesses, etc. 

129 *E. I. du Pont de Nemours & Co. 


Grating & Treads Bulletin No. 
2527 contains detailed information 
on Electroforged steel grating & 
treads for your needs. Self-clean- 
ing, designed for flexibility. 

163 *Blaw-Knox Co. 


Industrial Coatings....... Insul-Matic 
553 can be spray-applied in one 
continuous, uniform coating to 
metal, masonry or ceramic sur- 
faces. Information. 

171 *Pittsburgh Coke & Chem. Co. 


Insulation Snan-On is one-piece 
insulation molded of fine glass 
fibers. It is flexible & has a resilient 
toughness. Information available 
on request 


nae secon MC | YOU CAN REDUCE MANY OF THESE COSTS! 


a gy at sy to heige — 
of tanks, A complete line of mas- By having the refrigeration system designed to meet your 


tics, tank coatings, etc. Details. ° ° : . 
64 | *Pittsburch Corning Corp. specific requirements and by buying the entire system of 


Linings, Plastic Fluorocarbon lin- ’ H 

Seay ane Imparvicns G&G tem mont equipment from a manufacturer with a background of 
Sena “tecivs Giiecd: oe. experience and reputation in this highly specialized field. 
tails in Bulletin A1N)-152. . “Aer ° 
193 “TS Gasket Company Frick Company has been designing, manufacturing, and 


Plastic. ..... Enon 898 is used in the installing commercial and industrial refrigeration systems 
manufacture of many products, . 
such as boats. tools & dies, air- since 1882. 
—> ———— a & , 
vinyl stabilizers. nformation. Se H H 
diate Seal Oramionl Conv. Whatever type you need—cold storage, ice making, 
Protective Coatine 1 p. Report No. air conditioning, quick freezing, very low temperature, or 
307 descrihes a transnarent liquid : ‘ a 4 ‘ 
waterproofing for application on process cooling—Frick engineers will design a system to 
unpainted exterior masonry and 


stone surfaces. . oye 
ag = a EE serve you with dependability and economy. 


Refractories... There is a wide range Let FRICK ENGINEERS Provide a Frick System for 


3 ae ape one. = * — 
tion of properties. copy oO 
“Super Refractories by Carborun- You Today 
dum” is now ee BS e 
m Co. 

a seas OFFICES AND DISTRIBUTORS WORLD-WIDE 

The complete range 
of castable refractories, a number 
of which are in reality specialized DEPENDABLE | REFR 
for use in certain parts of sodium : ; 


silicate & glass furnaces. 
28-29 *Harbison-Walker 
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SMALLEST CUBE 
DIMENSIONS 








LIGHTEST 
WEIGHT 
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© 1060 2000 3000 4000 5000 6000 RPM 
CAPACITY CURVES FOR 12 PSIG DELIVERY PRESSURE 


























WIDEST 
PRESSURE RANGE 


hie 
nai 


WITH M-D 3-LOBE BLOWERS 


If space and weight of the blower is a concern 
in your design problem, consider this fact. M-D 
rotary positive blowers because of their unique 
3-lobe design require smaller cubic space than 
any other blowers. A survey shows that a 14 PSI 
M-D takes 3/4 to less than 1/10 the space of 
competitive models . . . and in some cases are 
only 1/10 the weight. 

M-D Blowers operate at wider pressure and 
speed ranges than any other rotary positive 
blower. Capacities of 11 production models 
range from 50 to 4000 CFM, pressures to 14 
PSIG single, 70 PSIG muiti-stage. 


For full information write 


M-D BLOWERS, INC., racine, wisconsin 
A Subsidiary of Miehle-Goss-Dexter, inc. 





LITERATURE... 





Information on 
18-12 Mo ELC Stainless (Type 
316L) is available. Its superior cor- 
rosion resistance less maintenance 
& year of dependable service. 
112 *Armco Steel Corporation 


“300-M Ultra High Strength 
Steel” is the title of a booklet; gives 
charts and tables based on exten- 
sive tests on 300-M steel. Offered 
without charge. 

International Nickel 








for highly corrosive 
service. Information, “Cost Cut- 
ting Ideas in Titanium for Chem- 
ical Pumps, Valves & Accessories’, 
is available on request. 
169 *Mallory-Sharon Metals Corp. 


Urethane Coatings Technical Serv- 
ice Bulletin TS-4 covers one-can 
urethane coatings. Tests show 
they have better gloss retention, 
and mildew resistance. 
224B National Aniline Div. 


Zine Dust....... used as a reducing 
agent, precipitating agent, purifier, 
catalyst, polymerizing agent, in 
rust-resistant paints, bleaches, etc. 
o_o Smelting & Refining Co. 











Electrical & Mechanical 





BH Drive drastically reduces drive 
maintenance with these features: 
fast pilot fit alignment every time, 
longer-lasting shaft & seal, etc. 
Bul. No. 972. 
30-3le *Pfaudler Permutit Inc. 


Boiler Inspection Light An explo- 
sion-proof light and view port, de- 
signed so that operators can observe 
the space between boiler casings, 
is described in data sheet. 
224C Robert H. Wager Co. 


Casters & Wheels Feature rubber 
treads, rust-proofed, string guards, 
and lubrication. A manual out- 
lining all features in detail is now 


available. 
*Darnell Corp. Ltd. 


New Allispede drive can be 
supplied with in-line or right-angle 
integral gears, brake & tachometer. 
Sizes from 1 to 20HP with speed 
variations to 8:1. Bul. 3300. 

59 *The Louis Allis Co. 


Drives All steel shaft mounted 
with hp range % to 50 np., output 
speed range 420 to 5 rpm. Torque 
ratings up to 41,000 lb-in. Infor- 
mation in Bulletin 7100. 
1l3a *The Falk Corp. 


Electrical Connectors Bulletin de- 
scribes complete line of plugs and 
receptacles for moisture-, shock-, 
dust- and corrosion-resisting ap- 
plications. To 225 F. 
224D Crouse-Hinds Co. 


Electrical Connectors Tllustrated 
catalog describes a line of elec- 
trical connectors. All styles cov- 
ered. Lists electrical current rat- 
ings for cable. Cat. B-73. 
224E 




















Joy Mfg. Co. 


High-Voltage Starters Starters for 
squirrel cage, wound rotor and syn- 
chronous motors, in both air- and 
oil-bread forms are described in 
a new eight-page bulletin. 
224F Electric Controller & Mfg. 
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A GREAT NEW OPPORTUNITY FOR ACTIVE 


MANUFACTURER'S REPRESENTATIVES! Low 


A long-established nationally known Eastern fabricator of 


PROCESS HEAT EXCHANGE EQUIPMENT ¢ GRINDING 


opportunities for substantial earnings in the sale of its products | e MIXING 
to chemical process industries, industrial plants and public utilities. 
¢ BLENDING 





Representation is being sought in the following markets: 
Arkansas Lovisiana 
Colorado Mississippi (Western) 
Florida Oklahoma 
Idaho Oregon 
Kansas (Western) Utah 





Kentucky Washington 


ENGINEERING 
If interested, please give full details in your first letter on specific PEBBLE and 


territory wanted, type and manufacturer of allied equipment now 


being handled, and size of your organization. Replies held in BALL MILLS 


strictest confidence. Write 


SW-2060, CHEMICAL ENGINEERING 
Classified Advertising Div., P.O. Box 12, New York 36, N. Y. 




















TANKS for 
CHEMICAL 
STORAGE 


NO SEPARATE MIXING 
e 


Backed by , ol ee INCREASED cAPACIT 
103 Years of Pl a 


Fabrication * = e For quality-controlled, low cost dry 
Experience fh: 3 2 or wet grinding, mixing or blending 
fo Tse - i on a production basis, you'll find 


: Abbé-Engineered Pebble and Ball 
@ We have been supplying the chemical processing Mills unequaled in production 


industry with tanks and vessels for chemical storage speed, operating cost and service 
for three generations. In addition to carbon and stain- life. 


less steel, we also fabricate and erect tanks, pressure Abbé-Engineered Pebble and Ball 
vessels and processing equipment of aluminum and Mills are available in a complete 
special alloys. . . . Investigate our facilities and take range of sizes from 40 to 13,000- 
advantage of our 103 years of specialized knowledge Ib. capacities. 


and experience. ... Write for Tank Talks. Ask for quotation on Abbé “'Non-Con- 


taminating’’ Rubber-Lined Pebble Mills. 
Elevated Tanks, Pressure Vessels, Chemical i i 
and Processing Equipment from hintiiniats Write for Abbé Mill Cotoieg, senda 


Stainless and Carbon Steel, Monel and 
Other Alloys. 


setabtideed 1086 Bm calbbe encincerine co. 
| 620F GRAYBAR BLDG., NEW YORK 17, N.Y. 
R. D. COLE MANUFACTURING co. Designers and Manufacturers of 
NEWNAN, GEORGIA | Ball, Pebble and Jar Mills * Pulverizers 


Sifters + Cutters *« Mixers 


NEWNAN, GEORSIY 
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LITERATURE . 





The new Sola-Flex unique 
“solid-ring-supported joint with- 
tands pressures to 1200 psi. Addi- 
tonal information on how Sola- 

Flex joints can serve you. 
*Solar Aircraft Company 


Mercury Switches Revised catalog 
90b describes a standard line of 





; S : ; : ' a mercury switches. Included are 
Boe es eo photograph, dimensions, ratings 
e er eae) aya ae ‘ : and app ication information. 
ae ee. ’ . cee § 226A Micro Switch 


Motor Control A complete line of 





low voltage control (size @ through 
8) & high voltage control in all 


U m 4 ( ‘ € eb : Fe ith ee y ’ NEMA enclosures, plus engineered 
tall — . control systems. Details. 

eee — ee 109 *Allis-Chalmers, Gen. Prod. Div. 

: ‘ . Motoreducers available in hori- 





Pe ee S oe oe zontal, vertical & right angle types. 

tee. ; ‘ Units are available up to 75 hp; 

U dS a r i output speeds from 780 rpm down 
Par: to 1.2 rpm. Bul. 3100. 

113b *The Falk Corp. 





Motor Starter & Circuit Breaker 


: a : now available in 7” & 9” sizes for 
O era ; F » | sizes 1 & 2 starter combinations. 
" i ee bey Detailed information on the many 


special features. 
68 


*Crouse-Hinds 


Switches Sealed “Plug-in Limit” 
switches are now available in 8 
actuator types. Catalog 84 gives 
details of the “200LS” series. Can 
be replaced in 20 seconds. 

*Minneapolis-Honeywell 








bl Thermocouple Wire Sub-zero Cer- 
Ingersoll Rand amo-Couple solves condensation 
problems. Liquid oxygen, nitrogen, 


MOTOR Pump ammonia and similar applications. 
Bul. 52-E. 


*Thermo Electric Co., Inc. 





Turbines....... A complete range of 
power-packed turbines, from 1 HP 
to 250 HP. Built to customer speci- 
fications. Further facts on tur- 
bines in new Catalog 200. 

45 *Coppus Engineering Corp. 





Turbines are available in flow 


From Y% to FROM THE WORLD’S LARGEST manufacturer ranges from as low as 20 scfm to 

; over scIm. niormation on 

75 horsepower of centrifugal pumps, modern Motorpumps come lkemneadae san el 
to you with time-tested features that assure con- compressors available. 

tinuous, year-after-year savings. L236 Stratos Industrial Products 


e 5 Variable Speed Drive Features un- 

@ easy installation—Motorpumps oper- limited speed range, true compact. 

i ition — i " ness, & automa spe control. 

ate - peti _ sition—no spe cial founda Catalog outlining other features is 
tion is required. now available. 


L211 *Graham Transmissions, Inc. 
e@ the widest range of sizes and types 
ilabl Vertical Battery Chargers 
avauabie. pact vertically mounted, motor- 
, i ‘ - generator battery chargers that 
Sidewall mounted @ mounting versatility—immersion, Save up to two-thirds floor space 


Motorpump : i are the topic of new bulletin. 
sidewall or foot mounted types available. p+ Bagg 


e@ low operating cost—minimum down- 
time and minimum maintenance as- 
sured through advanced design and Handling & Packaging 
manufacturing. 


@ rugged durability—heavy-duty con- Radumaiie tac Canons Model BA-6 


struction to stand up in the most severe sews at rate of 30 feet per minute. 
service Details & complete catalog-file of 
: bag closing equipment are avail- 

e 


Immersion type Complete specifications and performance data T246 *Dave Fischbein Co. 
Motorpump are available at your request. 




















Conveyor, Pneumatic I-28 
tells how to select, operate & “main- 


li- © bau ne tain systems for transporting dry, 


Ing ernso bulk materials. Positive, negative 


4 cy & combination systems described. 
eres 127b *Sprout-Waldron & Co., Inc. 
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JARNELL 


B CASTERS AND WHEELS ~ 








Finer and more intimate dispersion of solids 
can be achieved using an Entoleter® 
centrifugal impact mill. 

e Low cost — low power requirements 


¢ Minimum (controlled) temperature rise 


RECENT APPLICATION 

For the final dispersion of detergent, bleach, 
perfume and highly abrasive silica flour 

in a popular powdered household detergent, 
this 27’ model with abrasion resistant 
impactors does the job. 








Send for literature on Impact Milling, Particle Size 
Reduction and the new line of Vibrating Screens. 


DARNELL CORPORATION, 


DOWNEY 
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LITERATURE .. , 





Conveyors Air-Float conveyors 
provide trouble-free air-gravity 
conveying of dry materials. High 
capacity .. . operate quietly ... 
require little headroom. Details. 
40 *Kennedy Van Saun Mfg. 


Cooler & Dryer, Pellet The indus- 
trial Rotaircool for drying & pneu- 
matic conveying of pellets. Has 

GUIDING FROM ] major redesign features. Complete 

details in Bulletin 202. 


SINGLE MEMBER FOR 12%a *Sprout-Waldron & Co., Inc. 
Electronic Weighing Booklet ex- 
TRUE ALIGNMENT plains the history and development 
of electronic weighing, theory of 
operation, instrumentation, eco- 
nomic considerations, data. 

228A Streeter-Amet Co. 


ener I handl yo Reg +e 
“6 . ’ @ andle corrosive chemicals, hydro- 
carbons & other fluids & gases in 


BELLOWS PROTECTOR \y all kinds of weather. Descriptive 
, | aaa 


FOR LONGEST *Chiksan Co. 


é Pneumatic Conveying System 
BELLOWS LIFE Airveyor system is easily installed 
& automatically controlled. Fea- 
tures self-cleaning facility. Com- 
plete details available. 
56 *Fuller Company 

















EASY-TO-MAINTAIN } 
FLOATING DISC FOR Poriquickly & clearly, moves easily 


through narrower aisles and stays 
MAXIMUM TIGHTNESS ? accurate & sensitive under rough- 
j est conditions. Model 1124-A. Cat. 

*Fairbanks-Morse & Co. 


Tanks of carbon & stainless steel 
for chemical storage. Also pres- 
sure vessels & processing equip. of 
aluminum & special alloys. Book- 
let “Tank Talks” is offered. 

BL225 *R. D. Cole Mfg. Co. 


Tracter Shovel with a carry ca- 
pacity of 2500-lb. Feature rugged, 
simplified design, sealed brakes & 
electrical system, protected steering 
linkage. etc. Full data. 

18-19 *The Yale & Towne Mfg. Co. 


Vibratory Feeder Provides accu- 
rate, uniform rate of feed of bulk 
material . . . variable from ounces 
to tons. New glass fiber springs re- 
duce breakage. Fact File. 

R231 *Eriez Mfg. Company 


Weigh Feeder Electronically con- 


WHERE THERE’S liver accurate amounts of dry bulk 


materials. [Illustrated literature 


N Oo Cc Oo M P RO M l S E oan oo Syntron Co. 
WITH SAFETY... WT ties iliccomant emealinn 


functions as flow totalizing, record- 
ing. programming & material pro- 


you need the absolute reliability of ing, Programming, & ma 
Crosby Bellows-Relief Valves 194 *Weighing & Control Components 




















Maximum protection against corrosion or fouling of working Heating & Cooling 
parts and variable back pressure surges. 





ov tk THE Type “R” coils are specially 
* designed for installations where 
frequent mechanical cleaning of 


CROSBY VALVE & GAGE COMPANY ——— frequent mechanical cleaning 0 
THE ASHTON VALVE COMPANY = Bulletin R50. peace: 


C R 0 = : 4 221 *Aerofin Corporation 
e*eeeeneeeeeeneeneeeeeneeneeeeee tT — : Contes tenn A complete 





catalog on Capacitance Instru- 
ments is offered. Information on 
Level-Tel, Level-Tek, Level-Set and 
Level-Log instruments. 
*Robertshaw-Fulton Controls Co. 


Factory: Wrentham, Mass. 

Offices: Boston * New York * Chicago 
Los Angeles * Dallas * London * Paris 
Sole European Affiliates: 

CROSBY VALVE & ENGINEERING CO., LTD. : 159 

Wembley, England 4 = 
S.A. J. COCARD, Lille, Nord, France Ya, 








== oo 
\) ceil tes 
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LITERATURE .. . 





Tantalum bayonet heat- 
ers are completely corrosion resist- 
ant for practically all chemical 
processing applications. Details in 
Bulletin No. 978. 
30-3id *Pfaudler Permutit Inc. 


Heaters, Cartridge Diameters from 
%% to 14% inehes, lengths from 1% 
to 25% inches. Special leads avail- 
able for protection against flexing 
action, abrasion, etc. 
186c *Edwin L. Wiegand Co. 


Heaters, Electric are available in 
sheath materials & wattages to 
match almost any application to 
1100 F. New Catalog 60 provides 
detailed product information. 
186a *Edwin L. Wiegand Co. 


Heaters, Strip Lengths from 4 to 
96”, widths from % to 2%”, with 
cross section curving or lengthwise 
bending. Available with brazed-on 
fins. Catalog 60. 
186d *Edwin L. Wiegand Co. 














Heaters, Tubular Straight lengths 
or factory-formed to nearly any 
contour. Lengths from 6 inches to 
30 feet. Triangular or round cross 
section. Catalog 60. 
186b *Edwin L. Wiegand Co. 


Preheater, Air Factual informa- 
tion on Ljungstrom Air Preheater 
is contained in a reprint of a pub- 
lished magazine article which is 
available on request. 

35 *The Air Preheater Corp. 


Pressure Vessels & Heat Exchangers 

Bulletins HE and CI outline 

the craftsmanship in the design & 

fabrication of pressure vessels & 
heat exchangers. 

13. *Downington Iron Works, Inc. 


Steam Jet Heaters utilize the jet 
principle to mix steam with a cold 
liquid, uniformly & kithout noise 
& vibration. Complete details on 
all types in Bulletin 3A. 

61 *Schutte & Koerting Co. 


Thermo-Panel Coils Take the place 
of old-fashioned pipe coils. Assure 
increased capacity. Complete facts 
& prices of the latest models are 
available. 

TL237 *Dean Products, Inc. 


Vortex Tube is the answer to 
small scale refrigeration or cooling 
requirements. Bulletin K-8 con- 
tains information on Hilsch Vortex 
Tube for hot & cold running air. 
T248 *Fisher Governor Company 




















Instruments & Control 





Analyzer The Unitized gas an- 
alyzer is reduced to the essentials 
consistent with highly efficient O, 
measurement & control. Pertinent 
details in folder ND46-91 (5). 

62 *Leeds Northrup 


Chromatograph, Gas Instrument 
for monitoring multiple compo- 
nents in a complex process stream. 
‘Detailed instrument specifications 
in data file 2P-1-14. 

57 *Beckman Instruments, Inc. 


Computer Libratrol-500 is a com- 
plete digital process control com- 
puter packaged for on-line applica- 
tions. Details include its application 
to process control systems. 

47 *GPE Controls, Inc. 
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Distill up to 
4000 pounds per hour 


for less than 


NEW CEC 


continuous production 
HIGH-VACUUM STILLS 


e Lower operating cost than any other 


chemical process: .06 to .1 cent per 
pound. 

High throughput, continuous opera- 
tion: 4 sizes, from 2 to 4000 pounds 
per hour. 

Safe! Low-speed rotor. No possibil- 
ity of oxidation. 

Simplest operation. Low mainte- 
nance—runs virtually unattended. 
Highest yield—less product loss 
from decomposition or molecular re- 
arrangement of heat-sensitive ma- 
terials, 


WRITE for specifications and applica- 
tion data, Bulletin 3-1... and for in- 
formation on test runs of your samples. 


Mo cent per pound! 








Now CEC stills give 
you the most econom- 
ical and efficient way to 
separate organic and 
silicone compounds 
from 250 to 4000 mo- 
lecular weight; for ex- 
ample: 


Fatty acids 
Polymerized acids 
Esters 
Plasticizers 
Waxes 


. Vegetable oils 


Pharmaceuticals 

Epoxy resins 

Vitamin concentrations 
Impregnating oils 
Drying oils 

Petroleum greases 

Tall oil 

Terpene oxides 
Silicones 

Perfume intermediates 
Product-rich residues 





Rochester Division ( —e 


CONSOLIDATED ELECTRODYNAMICS/ rochester 3, new york 








ECO MINILAB 


e Linear flow ideal for 
constant flow metering 


0 to 2 g.p.m. 


Hastelloy C and Teflon 
construction 


Self-Lubricated 
Non-contaminating 


Can be steam or 
chemically sterilized 


Ask for Literature 


ECO 


12 New York Ave., 


COMPANY 


Newark, N 


ENGINEERING 
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LITERATURE . . . 





Booklet outlines some 
of the major benefits and features 
of the new Univac computer. Ad- 
vanced solid-state computer design 
and new data processing concept. 
230A Remington Rand 


Computers The LGP-30 provides 
ast, accurate answers in all types 
of statistical studies .. . analysis 
of variance, regression analysis, 
etc. Information & specifications. 
38 *Royal McBee Corporation 


Continuous Voltage Stabilizer 
This new unit accurately regulates 
the D-C reference voltage supply 
to measuring circuit. Full details 
available. 
22-23 *Minneapolis-Honeywell 

Control FultroMatic combines 
controller, positioner, valve... 
gives precise control of temperature 
or pressure. Complete specifications 
in Bulletin NC-755. 

201 *Robertshaw-Fulton Controls Co. 


Control Handbook, “Modern ph 
and Chlorine Control” is available. 
It gives complete theory and de- 
re ok the complete line of con- 
trols. 
R233a *W. A. Taylor & Co. 

Control, Liquid Level is available 
for controlling level changes from 
1” to 150 ft. Multi-stage switching 
when desired. More details on re- 
quest. 
B246 *Magnetrol, Inc. 


Control Panels Illustrated Bulle- 
tin 170 presents information on 
packaged automatic control panels 
for gas-engine-driven compressors. 
Three basic panels are described. 
230B Clark Bros. Co. 


Control Panels Bulletin describes 
various automatic control systems 
used throughout industry. Panels 
can be built to user specifications 
or designed for specific duty. 
230C Control Panel Corp. 


Controller The complete story on 
the Dynalog Electronic Controller 
with full-scale spans as narrow as 
5 F. is contained in Bulletin 20-10. 
Send for your copy. 
119 *The Foxboro Co. 


Gas Meters New line of high-pres- 
sure rotary meters for 600 PSIG 
service available in 4 sizes, cover- 
ing a range of from 84,000 to 
1,600,000 scfh. Data Sheets. 

43 *Roots-Connersville Blower 


The USG A-line meets 
A.S.E. Grade A standards, includ- 
ing accuracy of 1%. Wide choice of 
options. Complete details in Cata- 


*United States Gauge 


Catalog 1819 contains in- 
formation on Supergauge, Mono- 
Unit design and Arc-Loc move- 
ment. Details on a comprehensive 
line of indicating dial gauges. 

léa *United States Gauge 


Instrument The completely elec- 
tronic Pfaudlertron glass. tester 
gives a fast, visual signal when 
testing for exposed metal. Facts in 
Bulletin No. 970. 
30-31f *Pfaudler Permutit Inc. 


Instruments for temperature, pres- 
sure & humidity applications .. . 
in literally thousands of commer- 
cial & industrial proiects . . . rou- 
tine, special & classified. Catalogs. 
238 *Weksler Instruments Corp. 









































THESE NEW IDEAS 
HAVE COME FROM 


Dy DESIGNERS 
» AND 
BUILDERS 


EQUIPMENT © 





Illinois Water Treatment Co. was incor- 
porated over 20 years ago to use the 
newly-discovered resins in the develop- 
ment of ionXchangers. 


1942 By this time, IWT had already 
built more than 50 successful multi-bed ion- 


|\Xchangers (some of which are still in use 


today). 


1943 IwT brought “automation” to 
ionXchange with the introduction of auto- 
matic ionXchangers, some of which were very 
large. (Some of these are still operating to- 


lday, also.) 


1947 This was the year when IWwT 
brought out the first large (400 gpm) ion- 
Xchanger for silica removal. 


1949 IWT built the first commercial 
Mixed Bed ionXchanger. 
(U.S. Patents 2605084 2771424) 


1954 A huge 5,000 gpm fully-automatic 
mixed-bed ionXchanger was designed and 
built by IWT to remove silica from make-up 
| water for high-pressure boilers. This plant 
has now de-ionized over SIXTY BILLION 
pounds of water. 


1957 IWT introduced “Counterflow,” 
the first really new idea in multi-bed ion- 
Xchangers since the introduction of silica- 
removal techniques. (Patent pending.) 


THIS EXPERIENCE 
CAN MEAN A LOT 10 YOU 


These ideas, and other IWT develop- 
ments, can mean red:1ced costs, improved 
operations, and greater efficiency in your 
prant. Check with your IWT representa- 
tive. 








* From advertisement, this issue 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST ROCKFORD, ILLINOIS 
NEW YORK OFFICE 4 New York 17, NLY 


CANADIAN DIST.: Pumps & Softeners, Ltd., Lond Ont 
a 


E. 44th St 
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e completely 
self-draining 


e withstands 
severe 
conditions 


e foolproof 
operation 


%" size shown 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


Available in sizes from 34” to 2” 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F. and 
1000 Ibs. @ 750° F.; 1%, 1% and 2” 
sizes are recommended for 600 lbs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features include construction with addi- 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 
inside vessel wall. 


Write for data unit and complete 
details, 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Oftices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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LITERATURE .. . 





Liquid Level Gages Detailed infor- 
mation on the construction, design 
features and specifications of a 
nonfrosting liquid level gage line 
is topic of new literature. 

231 Jerguson Gage & Valve 





Measurement & Control Gagetron 
provides permanent, efficient con- 
trol & measurement under severe 
operating conditions in process ves- 
sels or piping. 
202 *Instruments, Inc. 





Meters Inline electronic turbine 
type meters offer capacities from 
0.1 GPM to 40,000 GPM. Informa- 
tion on this type plus Xacto Meters 
& Proportioneers in Catalog. 
85 *Bowser, Inc. 





for hot or cold liquid 
measurement. Meters measure volu- 
metrically .. . each mutating cycle 
of the piston displaces a fixed vol- 
ume. Literature. 
190 *Buffalo Meter Co. 


Precision Instrument Components 
Catalog 20 lists over 10,000 items, 
including gears, shafts, collars, 
couplings, speed reducers and other 


precision items. 
231B PIC Design Corp. 


Readout Lamps Pamphlet discus- 
ses the phenomenon of electro- 
luminescence and its application in 
lamps for display of numerical or 
alphabetical information. 
231C Westinghouse 


Ring Balance Meter Bulletin 
MSP-160 describes the many appli- 
cations for Hagan Ring Balance 
meters. Publication highlights all 
outstanding features. 

231D Hagan Chemicals & Controls 


Rotameter Series 1112 Full-View 
Rotameters feature dowel-pin, side- 
plate case construction. Design 
Specification Sheet SS-111-2 for 
information. 
R234 *Brooks Rotameter Co. 

Sight Flow Indicators 
provides information on sizes, ma- 
terials, pressure-temperature rat- 
ings and dimensicnal specifications 
on line of indicators. 
231E Jerguson Gage & Valve 


Thermocouple Wire Catalog de- 
scribes new line of thermocouple 
wire. Presents in tabular form, an 
all new line of wires with respect 
to gage and insulation. 
231F Harco Laboratories 























Pipe, Fittings, Valves 





Expansion Joints Self equalizing 
expansion joints absorb movement 
in any direction, axially, laterally, 
angularly, or any combination of 


these. Catalog 56. 
63 *Zallea Brothers 


Fittings Glassed-ductile iron fit- 
tings have high thermal shock and 
corrosion resistance. Complete in- 
formation contained in Bulletin 


*Pfaudler Permutit Inc. 


Fittings Forged steel fittings give 
you the added resistance to pres- 
sure, heat, corrosion, shock & vi- 
bration needed. Specifications on 
request. 

215 *H. K. Porter Co., Inc. 





No. 977. 
30-31b 








* From advertisement, this issue 





vERIEZ 


Hi-VIi 
VIBRATORY 
FEEDERS & 

BIN VIBRATORS 


specially constructed for 


HAZARDOUS, 
DUSTY 
LOCATIONS 


FULLY 
ACCEPTABLE 
BY 
MILL MUTUAL 
FIRE 
PREVENTION 
BUREAU 


First Mill Mutual Acceptable 
electro-permanent magnetic 
vibratory equipment 
at economical prices! 


Vibratory Feeders — accurately feed and con- 
trol bulk materials, from ounces to tons. Com- 
pletely enclosed drive element, built-in glass 
fiber springs, impotted epoxy sealed electrical 
coil. Needs no rectifier. 
Unit (Bin) Vibrators — keep hard-to-move ma- 
terials flowing through bins, chutes, etc. Exclu- 
sive pinpointed vibration impact. Completely 
enclosed and sealed. No sliding or rotating 
parts to wear. No rectifier needed. 
WRITE FOR BIG VIBRATORY FACT FILE 
Eriez Mfg. Co.,74-U Magnet Dr., Erie, Pa. 





PUMPING 
MOLTEN 
CHEMICALS? 


write TABER 


Whatever your pumping needs .. 
why not put it up to Taber.. 
long experienced pump specia- 
lists. Vertical pump illustrated, 
19,478, for pump- 

ing molten chemi- 

cals. Horizontal 

Pies bi 6043, han- 

dies black liquor, 

caustic, etc., in 

evaporator serv- 

ice; or transfers 

fluids under va- 

cuum. 


TABER 
PUMP CO. 


Est. 1859 


291 ELM ST. 
BUFFALO 3, N. Y. 





LITERATURE... . 





Flexible Connectors Engineering 
services for design & development 
of connectors to meet special appli- 
cations. Bul. TC-101 “Anaconda 
Flexible Connectors of Teflon.” 

11 *American Brass Company 


Tefion hose that really 
flexes, even in uarge diameters. 
Available in lengths to 25 feet & di- 
ameters of 4%”, 1”, 1%”, 1%” & 2”. 


Data Sheets. 
121 *Titeflex Inc. 


Pipe & Fittings New PVC rigid 
ee pipe & fittings technical 
rochure is available. Covers speci- 
fications and other details of inter- 


est. 
212 *Mueller Brass Co. 


Pipe, Plastic Uscolite type pipe is 
non-contaminating, odorless, im- 
parts no taste or discoloration. De- 
tails on these types & also Usco- 
Flow HT type. 

183 *United States Rubber 


Pipe, Plastic PVC pipe is available 
in all sizes from 4” to 12” with 
plastic valves & fittings. Complete 
information & technical data found 
in brochure. 

1 *Kraloy Plastic Pipe Co., Inc. 


Pipe, PVC performance data is 
available on corrosion resistance, 
allowable stress, temp., pressure, 
impact, vibration, etc. New 32-page 
~ tacoma catalog offered. 

9 

















*A. M. Byers Co. 





Swivel Joints DS series swivel 
joints are recommended for chemi- 
cal services ranging from —40° to 
+400° F & 300 psi. Bulletin 1258 for 
complete details. 

*Chiksan Co. 


Lectrosonic designed to 
meet need of petrochemical indus- 
try for electric resistance welded 
carbon steel that is easily workable, 
strong, etc. Bul. TB-431. 

126 *Babcock & Wilcox Co. 


Tubing Stainless Steel Annealing 
is one important step to assure you 
ductility & maximum resistance to 
corrosive agents. Complete details 
on selection of materials. 

R236 *The Standard Tube Co. 


Tubing, Stainless Steel All welded 
stainless steel tubing is cold drawn 
& inspected by Magne Gauge. The 
new Tubing Brochure is available 
= request. 











*Wallingford Steel Co. 





The new drain or sampling 
valve is completely self-draining & 
withstands severe conditions. Data 
unit and complete details available 
on request. 

L231 *Jerguson Gage & Valve Co. 


Data Sheet No. 42 covers 
the glassed flush valve. This valve 
is available in sizes from 1'4x1 to 
8x6 in six different models. Send 
for your copy. 
30-31b *Pfaudler Permutit Inc. 








Brochure on the “O-Seal” is 
offered. Recommended for all gen- 
eral services—air, gas, water, steam, 
propane, hydrocarbons, etc. as well 
as for hard-to-hold services. 

95 *Wedgeplug Valve Co. 


Valve, Ball The Econ-O-Miser is 
available in many combinations of 
seats, O-Rings & body materials. 
Complete technical information in 
“Comparison” bulletin EB 101. 
14-15 *Worcester Valve Co., Inc. 








* From advertisement, this issue 





Need Ultra-Pure 
Process, Make-Up 
or Rinse Water? 


Check the pioneer maker* 
of “Packaged” Demineralizers 


@ Purity in excess of 15-meg ohms 
— where you need it, in the quanti- 
ties you need. 


@ Fully Automatic Operation — set 
One switch to accomplish entire 
regeneration cycle. 


@ Shipped Completely ‘‘Packaged”’ 
— each unit is ready to operate 
when you receive it. 


Penfield Demineralizers are availa- 
ble in mono-column, dual-column and 
multi-column types — in flow rates 
from 10 to 10,000 G.P.H. Fifty stand- 
ard models to choose from. If complete 
system engineering is needed, that’s a 
Penfield specialty too. 


Write today for full catalog 
information. If possible, give 
flow rate and purity requirements. 


PENFIELD 


MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 


*Penfield pioneered “packaged” demineralizers 
for American industry — and remains today the 
only manufacturer exclusively making demin- 
eralizing equipment. 
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Make pH, Chlorine, 
Phosphate Tests in Minutes 


Here’s a really fast way to get data 
_ for trouble-free chemical processing, 
' water purification, and waste treat- 
ment operations. Taylor Compara- 
| tors give you quick, accurate pH, 
' chlorine or phosphate determinations 
that help you control many chemical 
processes. To test, just fill the middle 
test tube with treated sample and 
move color standard slide across until 
colors match. You then read values 
direct from the slide. The entire 
operation takes only minutes. 








Make fast, 

accurate tests 

for color, am- 

monia, nitrite, nitrate, 

chlorine, total iron, man- 

ganese, silica, copper, fluoride, bro- 
mine, aluminum, nickel and low 
chromate simply by using separate 
color standard slides with basic set. 


Contains color 4 
standards covering the = 
ppm range which can be extended by 
diluting the sample. 


All Taylor liquid color standards 

carry an unlimited guarantee against 

fading. Use only Taylor reagents and 

accessories with Taylor Comparators 
to assure accurate results. 

SEE YOUR DEALER for Taylor sets or 

; immediate replacement of sup- 

plies. Write direct for FREE 

HANDBOOK,"Modern pH and 

Chlorine Control”. Gives theory 

and application of pH control. 

llustrates and describes full line. 


W. A. TAYLOR “3° 


STEVENSON LANE @ BALTIMORE 4, MD 
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LITERATURE .. . 





Valve, Plug New 1000-lb round 
opening valves available in 2’x27s” 
size with API line pipe thread for 
production, Pe -line, refinery, etc. 


services. Bu 
Rockwell Mfg. Co. 


Valves Type F valves are available 
from 4” thru 4” in nine standard 
corrosion resisting alloys. Complete 
details contained in Bulletin V/4b. 
Send for your copy. 

181 *The Duriron Co., Inc. 








Information pertaining to 
working pressures, specifications, 
construction features and applica- 
tions for small valves for general 
use is topic of catalog. 
233A Kerotest Mfg. Co. 


Valves, Chlorine now in sizes up 
to 6”. For all water-free chlorine 
gas or liquid services up to 300 F. 
Ideal for chlorinating lines in chem. 
eoaeene. etc. Specifications. 





*Crane Co. 





Valves, Diaphragm Straightway 
provide streamlined flow, positive 
closure, complete isolation of oper- 
ating mechanism, minimum main- 
tenance, etc. Information. 

*Grinnell Company, Inc. 


Valves, Fittings, Flanges & Unions 
Catalog F-10 contains the complete 
line available to industry. Its 432 
thumb indexed pages feature new 
types & trims for all conditions. 
130 *Henry Vogt Machine Co. 


Valves, Full Flow Bulletin 500-1 
contains eight pages of diagrams 
and detailed descriptions of the 
different models of Sentry valves 
that are available. 
233B *Coppus Engineering Corp. 


Valves Safety Relier Catalog 88 
gives detailed information on a full 
line of safety relief valves for a 
wide range of industrial services. 
Sizes to 6 in. Many materials. 

233C Marine & Industrial Products 


Weld Clamp Stops pin hole leaks or 
splits in welds on welded steel pipe 
lines. Each clamp is tested to 800 
pounds line pressure. Details in 


catalog. 
175 *M. B. Skinner Co 

















Process Equipment 





Airlock Feeders Bulletin P58 “How 
to Select a Rotary Airlock Feeder” 
is now available on request. Air- 
locks solve many processing prob- 
lems. 
B249 


Ball Mills are noted for high ton- 
nage & low cost processing of phos- 
phate rock & other cou tural 
chemicals. High capacity & prod- 
uct fineness. Details. 
40a *Kennedy Van Saun Mfg. 


Blender, Ribbon is designed to 
give top mixing efficiency & meet 
sanitary codes. Nine different size 
units ranging from 16 to 300 cu. ft. 
working capacity. 

101 *The Strong Scott Mfg. Co. 


Liquid-Solids units blend 
up to 40% liquids by weight. Blend- 
ing requires minutes, not hours. 
All surfaces of the blender are 
freely accessible. Information. 

70-71 *Patterson-Kelley 


*Prater Pulverizer Co. 











Blenders 





*From advertisement, this issue 








\(R 
etl 


OFFERS THE FINEST 
PROPERTY VALUES 
FOR FINER PRODUCTS 





ARTZ 





@ Absolute Chemical 
Purity 

@ Extreme Heat 
Resistance 


@ Thermal Shock 
Resistance 


@ Chemical Inertness 


@ Outstanding Electrical 
Properties 


@ Full Range Radiant 
Energy Transmission 


In laboratories and other 
applications where critical 
requirements must be met, 
there is no room for second 
best. Vitreosil possesses 
properties of greatest value 
for: ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research, 
photochemistry, spectrosco- 
py, and many uses in phys- 
ical, optical and electrical 
research as well as prod- 
uct operations. 


Vitreosil is available in an 
unusually wide variety of 
types and sizes—Or, we'll 
be happy to fabricate to 
your specifications. Write 
us about your requirements 
today. For your conven- 
ience, use the coupon be- 
low. See our ad in Chemical 
Engineering Catalog. 


AMERICAN 
INC 


THERMAL 
Athy a emeelir.. a 4 ae) 


18-20 Salem Street 
Dover, New Jersey 


MVITREOSIL FUSED ® 


Please send technical data on 











Street 





Lansaneoueeas 


City —_———— Zone___ State 
weavwweweaeaeeee 
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“Expediency: 
when time 

is more precious 
than gold 

(or platinum)” 


BY JULES P. KOVACS, V.P., 
PUROLATOR PRODUCTS, INC. 


There’s more than one way to 
skin a cat... or filter a chemical that 
fights any attempt to tame it. 

As an example, here’s a problem we 
recently licked in developing a diffusion 
plate bed support for a highly corrosive 

»=, gaseous fluidized bed 

reactor, operating at 

T microns, able to sup- 
port 20 psi. And it was needed in 2 hurry. 

Now, anyone who knows filters could 


pick metals for such a job. The obviously | 
ideal medium would be inconel. Trouble | 
was, it was impossible to obtain a fine | 


enough inconel screen. Of the only other 
metals that could withstand the corro- 
sive action, gold lacked high tempera- 
ture strength; platinum was too weak 


without support and too costly, though it | 
did offer the high temperature strength | 
and corrosion resistance needed. And | 
that’s where Purolator’s special capa- | 


bilities came into play. 


Our engineers solved it by combining | 


the finest mesh size of platinum avail- 
able-150-with a fused facing of porous 
gold powder to reduce 
pore size to the specified 
25 microns — and sup- 
ported by inconel grids. 
Problem solved. Cus- 
tomer deadline met. 
But the story doesn’t 


end there. Purolator engineers immedi- | 


ately set about to find a way to take 
advantage of standard inconel mesh 
economy for similar ap- 
plications. This is how 
we do it: inconel metal- 
lic edge type units are 
sliced in two, and two of 
equal thickness are 
punched out. One is 





very high temperatures. | 
Pore size had to be 25 | 


LITERATURE . . . 





Centrif The Batch-O-Matic 
speeds processing & assures prod- 
uct uniformity. Features a low, 
compact design. Illustrated details 
are available. 

R211 *American Machine & Metals, Inc. 


Centrifugal The Continuous Solid 
Bow! Centrifugal comes in 7 sizes, 
each subject to 25 variations of de- 
sign. Capacity from 200 to 120,000 


lbs. per hour. 
2 *Bird Machine Co. 








Centrifugal Pumps & Valves This 
equipment is designed in titanium 
specifically, for the highly corrosive 
environments found in chemical 


lants. ‘ 
33-34d *U.S. Industrial Chemical Co. 


Centrifuge A packaged centrifuge 
for in-plant production line testing. 
It has 6000 gal/hr capacity & is 
complete with required pumps, 
valves, controls, etc. Bul. 946. 
30-3lg *Pfaudler Permutit Inc. 


Classifier The “Overdrain” Classi- 
fier is a completely new device in 
the field of mechanical wet classi- 
fiers. Acid-proof construction avail- 
able. Catalog 39-C-11. , 

213 *Hardinge Co. 


Type A handles up to 
3,000,000 lbs/hr. Type B processes 
150,000 lbs/hr. Both are available 
in either horizontal or vertical de- 
signs. Bul. No. 2357. 
30-31c *Pfaudler Permutit Inc. 


Demineralizers are available in 
mono-column, dual-column & mul- 
ti-column types ... in flow rates 
from 10 to 10,000 GPH. Fifty 
standard models. Catalog. 

R232 *Penfield Mfg. Co., Inc. 


Dryers, Spray A new full-color 
bulletin SW 401 “Swenson Parallel 
Flow Spray Dryers” gives informa- 
tion on evaporators, pulp washers 
& crystallizers. 

83 *Swenson Evaporator Co. 




















Dynamic 
washers are ideal for high loading 
conditions where maximum effi- 
ciency is desired. Self-cleaning & 
fire & explosion proof. Bul. W-7456. 
44 *The Ducon Co., Inc. 


Ejectors, Steam Jet A wide range 
of single-stage & multistage types 
for maintaining low absolute pres- 
sures in refineries, chemical plants, 


ete. 
R207 *Elliott Company 








Filter Papers are used in plate & 
frame presses, horizontal plate, 
sheet & pad, ceramic gravity, etc. 
Samples of filter papers are now 


available. 
*The Eaton-Dikeman Co. 





BL237 
can handle most fil- 


‘NEW 
FULL- 
VIEW" 
ROTAMETER 


Interchangeable metering 
tubes snap in and out 
. . . In seconds! It’s that 
easy to change range or to serv- 
ice the new Brooks Series 1112 
Full-View Rotameters. 


A stainless steel leaf spring (en- 
tirely isolated from the process 
fluid) holds the tube perfectly in 
position, yet allows removal with 
just a simple up-and-out move- 
ment. No tools necessary. 


Special O-ring construction and 
tube adapter assemblies make 
this time-saving convenience pos- 
sible. Up to four different size 
metering tubes may be inter- 
changed in a single case by 
merely changing adapters. 


Like all Full-View Rotameters, 
the new Series 1112 features 
Brooks’ dowel-pin, side-plate 
case construction. Thoroughly 
proven in service, this practical 
construction gives the meter case 


rotated 90° from the other and fused by | 
Purolator’s exclusive process. By care- | 
fully controlling the amount of fusion | 
material, we produce the exact pore | 
size required. Simple? 


terable mixtures & most filter 
media. Catalog includes details of 
= cana Plate-Shifters, Closing De- 
vices & other accessories. 

209 *D. R. Sperry & Co. 


It’s not simple, of course. But it’s typ- Positive self-cleaning edge- 
ical of Purolator’s complete service for | type, automatic self-cleaning wire 
special jobs. We live with challenges all | be ang ay disposable depth cart- 
the time. Want to read about some? Our | are _. ge metal type, & 


ype. 
brochure called “New Roles for Filtra- | 55 *The Cuno Engineering Corp. 
tion” is just off the press and it will be | = ————=——~_ BROOKS ROTAMETER COMPANY 
interesting reading. Send for your copy. “New Roles + al Fn leg 

Filtration For Every Known Fluid 


tains complete information about 
PURO 


ee for oe known fluid. 

vailable on request. 

LATO rR L234 *Purolator Products, Inc. 
PRODUCTS, INC. 

Rahway, New Jersey and Toronto, Ontario, Canada 


rigid strength, protects the glass 
metering tube from all line strain. 





For More Information, Request 
Design Specification Sheet 
$S-111-2 





857 A STREET, 
LANSDALE, PA. 





* From advertisement, this issue G.A, 1997 
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T-1 STEEL AND 
| OTHER STEEL 
| ALLOYS 


NICKEL-CLAD 
ALUMINUM 
| ETC. 


FIELD ERECTED 
TANKS 

AND VESSELS 
FOR 


LIQUIDS, GASSES | 


VAPORS 

AND 

STORAGE OF 
DRY MATERIALS 


PROTECTION 
WATER SUPPLY 


FIRI 
{VD 


HAMMOND 


IRON WORKS 


WARREN, BRISTOL 
and PITTSBURGH, PA. 
PROVO, UTAH » CASPER. WYO 
BIRMINGHAM, ALA. 








LITERATURE . . . 





maclone oper- 

ates sed rf hours, a day. 

Has new vously, 24 filter 

Lng A 36-page eee : offered. 
0. 


. 104. 
192 *The W. W. Sly Mfg. Co. 


Filters, Pressure Leaf Bulletin No. 
146 outlines the horizontal tank, 
vertical leaf filters and the vertical 
tank, vertical leaf filters. Send for 
your copy. 

198 *T. Shriver & Company, Inc. 








Gas Scrubbers design allows for 
use of materials resistant to corro- 
sion, abrasion or high temp. Data 
on Chemico verturi scrubbers con- 


e. 
*Chemical Construction Corp. 


Illustrated bulletin 
covers the construction and opera- 
tion of the Gaulin Industrial Ho- 
mogenizer. Also covers the theory 
of homogenization 

235A Manton-Gaulia Mfg. Co., Inc. 


Hydrator Bul. 1286 outlines the 
C-41 Super-D-Hydrator. Capacity 
on typical polyolefin dehydrations 
generally ranges from 2000 lbs/hr. 
to around 6000 lbs/hr. 

110 “ *The Sharples Corp 


Impact Mill......for closely controlled 
particle size reduction with no 
grinding tolerances to maintain. 
Complete literature on all equip- 
ment available. 

BL227 *Entoleter Div., Safety Industries 


Laboratory Vacu-Film Processor 
Areas of application, from isolation 
of essences & removal of odors & 
color bodies to purification of phar- 
maceuticals, etc. Bulletins. 

*Rodney Hunt Machine Co. 


Micronizers grind & classify in one 
operation in a single chamber. 
Classifying is simultaneous & eight 
models are available. Full descrip- 
tion in Bul. No. 091. 

L207 *Sturtevant Mill Co. 


Mills The Pebble & Ball Mills are 
available in a complete range of 
sizes from 40 to 13,000 Ib. — aci- 
ties, for dry or wet grinding, mixing 
or blending. Cat. 77. 

R225 *Abbe Engineering Co. 


Mills, Impact available in sizes to 
meet any requirement. The most 
efficient method of achieving par- 
ticle size reduction by centrifugal 
force is covered in a bulletin. 

235B Safety Industries, Entoleter Div. 


New Model RL Hi-Shear 
offers finer, faster blending, dis- 
persing & homogenizing. Features 
controllable flow pattern. All parts 
stainless steel. Information. 

197 *Gabb Special Products, Inc. 


The “5” size Lightnin Mixer 
is available with ratings from 40 hp 
to 150 hp with double-reduction 
gearing, & from 10 to 50 hp with 
triple reduction. Details. 

252 *Mixing Equipment Co. 


Readco lab & pilot type 

316 handles even heavy viscous ma- 
a Available from stock in 1, 3, 
20 & 40 at. working capacities. 
with fixed or variable speed drives. 
41 *Read Standard 


Mixers, Centrifugal A compact 
unit adaptable to continuous or 
batch system. The new principle 
of high speed mixing producing in- 
timate dispersion listed in bulletin. 

235C Safety Industries, Entoleter Div. 
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Helpful 
Books for 
Chemical 
Engineers 








ADHESIVE BONDING OF 
REINFORCED PLASTICS 


Just Published — Fully covers the basic 
theory, design methods, equipment, pro- 
duction techniques, and testing of adhesive 
bonded structures and products. Shows 
the most effective ways to join reinforced 
plastic parts with each other and with 
parts made of metals and other isotropic 
materials. Covers resin mixing, surface 
preparation, spraying, assembly, heat cur- 
ing, etc. By H. A. Perry, Naval Ordnance 
Lab., White Oak, Md.; Technical Coordi- 
nator, R. H. Wagner, ‘Owens-Corning Fi- 
berglas Corp. 288 pp., 176 illus., $8.75. 


CHEMICAL ENGINEERING 
CALCULATIONS 


Mass and Energy Balances 
Just Published — Gives a comprehensive 
coverage of “first law” thermodynamics 
and phase diagrams, along with a useful 
explanation of material-balance calcula- 
tions. Methods of computation and process 
analysis are stressed in this engineering 
treatment. Develops thermodynamics and 
principles of equilibrium as applied to dis- 
tillation, absorption, extraction, etc. By 
E. J. Henley, Stevens Inst. of Tech.; and 
H. Bieber, Esso Research and Engineering 
Co. 441 pp., 139 figures and tables, $9.00. 


HIGH RESOLUTION NUCLEAR 
MAGNETIC RESONANCE 


Just Published —A broad treatment of 
theoretical principles and experimental 
techniques of high resolution nuclear mag- 
netic resonance. Describes applications in 
molecular structure determinations, iso- 
merism, conformational analysis, tau- 
tomerism, hydrogen bonding and _ other 
intermolecular effects, chemical equilibria, 
reaction rates, and chemical analysis. By 
J. A. Pople, Cambridge Univ.; and W. G. 
Schneider and H. J. Bernstein, both of 
National Research Council of Canada. 
512 pp., 199 illus., $13.50. 


HANDBOOK OF 
MATHEMATICAL TABLES 
AND FORMULAS 


Presents the most important formulas and 
theorems of algebra, trigonometry, cal- 
culus, and vector analysis, Includes loga- 
rithmic and trignomeric tables; tables 
of natural logarithms, exponential and hy- 
perbolic functions, probability functions, 
squares, cubes, square roots, cube roots, 
reciprocals, and other numerical quantities, 
By R. 8S. Burington, Bureau of Ordnance, 
Navy Dept. 8rd Edition, 296 pp., $3.00. 





"FREE EXAMINATION 
~ COUPON 


Osi 








joo 4 


| McGraw-Hill Book Co., Dept. Gs. 7-13 
327 W. 4ist St., New York 36, N. Y. 
Send me book(s) checked below for 10 days’ exami- 
| nation on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, and 
| return unwanted book(s) postpaid. (We pay delivery 
costs if you remit with this coupon—same return 
| privilege. ) 
| 0 Perry * Wagner—Adhes. Bond. Rein, Plast., 


| CO) Henley. & Bieber—Chem. Eng. Calculations, $9.00 

() Pope et al.- -High | Resolution Nuclear Magnetic 
Resonance, $13 

| 0 Burington—Hdbk. on Math. Tables & Form., $3.00 


(PRINT) 


| Position 
For price and terms outside U.S. 
| write MoGraw-Hill Int'l, N.Y.C. 





INDUSTRIAL 


EXPANDERS 


with a new 
high in 
efficiency 


A new family of turbines, with guar- 
anteed efficiencies of from 75% to well 
over 80%, reduced installation require- 
ments and long and trouble-free serv- 
ice, is now being produced by Stratos. 
Earning an excellent reputation in the 
chemical and petrochemical industries, 
these turbines are available in flow 
ranges from as low as 20 scfm to over 
1500 scfm. 

They include turbines for low- 
temperature applications (down to 
—400°F) and for high temperature 
uses (up to 1200°F). Designed to oper- 
ate at pressures up to 3000 psi, these 
turbines owe their high efficiency to 
their aerodynamic cleanliness, low 
wetted areas—and to the attention paid 
to detail in aerodynamic, thermody- 
namic and mechanical aspects of each 
design. 

Reliability and safety are designed 
into each Stratos unit. Warranted long 
life precludes frequent downtime for 
maintenance. Special features, such as 
fluid sealing and overspeed protection, 
are incorporated when required. 

For further information on Stratos 
turbo-expanders — and industrial com- 
pressors—write to: 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Bay Shore, L. |., New York 


A DIVISION OF FAIRCHILO ENGINE @ AIRPLANE CORPORATION 


236 
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Mix-Muller offers 3-way 
kneading, smearing, spatulate ac- 
tion. “Handbook on Mulling” as 
well as a list of Mix-Muller users 
are available. 

118 *National Engineering Co. 


Process Equipment Catalog 356-R 
on Bufiovak’s Processing Kettles 
and Catalog 381 on the Buflovak 
Laboratory are now available on 
request. 

53 *Blaw-Knox Company 








Rotating Vacuum Dryers available 
in six standard sizes with a working 
capacity ranging from 3 to 150 cu- 
bic feet. Details of dryer sent on 


request. 
115 *F. J. Stokes Corp. 


Screens, Vibrating available in dif- 
ferent sizes. Bulletin outlines the 
important new design & capacities 
all Asad life under rugged condi- 





o36A" O"Safety Industries, Entoleter Div. 


Space _ Filter Performance, con- 
struction and installation details of 
the new Dustfoe space filter are 
described in Brochure 1505-6. For 
industrial applications. 
236B Mine Safety Appliances 








Spray Nozzles Line of spray noz- 
zles that produce coarse, uniformly 
distributed, hollow-cone sprays of 
liquid in medium to large quanti- 
ties is the topic of new bulletin. 

6C Schutte & Koerting 


Spray Nozzles Complete choice of 
design types, thousands of capaci- 
ties to choose from, & choice of 
materials for chemical compati- 
bility. Catalog 24. 

T247 *Spraying Systems Co. 








Strainers Automatic, self-cleaning 
strainers for efficient removal & 
disposal of suspended particles 
from raw or process water & other 
liquids. Bul. 500.1C. 

TR237. —-*S. P. Kinney Engineers, Inc. 


Stills, High Vacuum available in 
4 sizes from 2 to 4000 pounds per 
hour. Specifications & application 
data contained in Bulletin 3-1. Send 
for your copy. 

R229 *Consolidated Electrodynamics 


Testing Sieves Feature exact open- 
ings, no crevices, strong durable 
cloth, & cloth is renewable. Sieves 
available in a complete range of 
sizes. 

210 *Newark Wire Cloth Co. 











Turba-Film Processor consists of 
a series of rotor blades operating 
within a thermal section & a sepa- 
rating section ... all fabricated of 
alloy steel. Bul. 
66a *Rodney Hunt Machine Co. 


Turbo-Mixer Detailed information 
& useful design data contained in 
the Turbo-Mixer Bulletin. Process- 
ing of a wide variety of metals & 
ores. 

81 *General Amer. Trans. Corp. 








Vacu-Film Processor Designed & 
calculated to meet specific process- 
ing requirements as determined by 
nature of process & physical & 
thermal characteristics of product. 

*Rodney Hunt Machine Co. 


Vibrating Screens New 48-page 
book presents information on the 
versatility of the largest selection 
of vibrating screens in the world. 
Selection data and illustrations. 
236D Link-Belt Co. 
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| 





know the facts 


about annealing 
before you specify 
Stainless steel 
tubing for chemical 
applications! 


learn why 


Standard’s production specifica- 
tions for stainless steel pipe and 
tubing demand annealing as one 
important step to assure you 
ductility and maximum resistance 
to corrosive agents. . . to guarantee 
you uniform structure by eliminat- 
ing stresses ...to provide you ease of 
fabrication and savings on original 
and replacement material costs. 
Engineers at Standard are special- 
ists in the selection of the proper 
grade of stainless steel pipe and 
tubing for industry. They are 
anxious to work with you. For com- 
plete details call your local Standard 
representative or contact Standard. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road ¢ Detroit 39, Michigan 
Welded statnicss tubing and pipe « Welded carbon 
steel mechanical ¢ Boiler and Heat Bechenger © Eaeclu- 
swe rigidized patterns © Special Shapes ¢ Steel Tubing 

es: %” OD to 6” OD—.028 to .270 wall « Stain- 
less—Sizes: %” OD to 4%” OD—.020 to .187 wall. 
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DEAN THERMO-PANEL COIL 


LITERATURE .. . 





TAKES THE PLACE OF 


PIPE COILS 


Yes, the old-fash- 
ioned pipe coil is ob- 
solete. 


Pumps, Blowers, Compressors 





The melting tank 
at the right, for in- 
stance, applicable to 

many serv- 
ices in the 
chemical 
industry, 
is heated 
on the bot- 
tom and 


Lena sides by 
DEANNA 


WWERIMO-AANElL 
Coll 


More efficient. More economical. And 
what’s more, the heating is from the 
OUTSIDE. 

Below you see a panel section for a 
vertical CYLINDRICAL tank. Also for 
heating from the OUTSIDE. Superior in 
EVERY way. 

Learn all about 
this modern 
Dean product. 
Get complete 
data and prices 

newest 
which 


INCREASED 
capacity. 





Backed by 24 Years of Panel Coil Manufacturing 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave 
BROOKLYN 38, N. Y T 3 9-54 





Pump Non-Clog 


LOOK ATALL THE 
TYPES OF FILTERS 

WHICH USE 
EATON- DIKEMAN 





enro-piKEmall 
FILTER PAPERS ARE USED IN. 
ome Presses 


+e 
orizontol Pro’ 
ay & Pod 





1. Plate & Fr 





Write for FREE Sampie Filter Papers to 


THE EATON-DIKEMAN CO. 


Filtertown 


Mt. Holly Springs, Pa <a 
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Blowers 


Duct Fans 


Motorpumps 


Pumps, 


Air Conditioning System 


spray units ane at high air ve- 
locity (2600 fpm) & are available 
in four sizes 10,500 to 30,000 cfm. 
Complete information. 

42 *Carrier Corporation 





Air and Vacuum Pumps 


359 describes rotary positive air 
and vacuum pumps, gas boosters 
and air motors. ives details on 
construction and capacities. 
Leiman Bros. 





operate at wider pressure 
and speed ranges than any other 
rotary positive blower. Capacities 
of 11 production models range from 
50 to 4000 CFM. Information. 

224 *M-D Blowers, Inc. 


for every processing 
requirement. Pressures to 15,000 
PSIG, sizes to 5000 HP. Available 
in belt, motor or steam drive, lubri- 
cated or non-lubricated. 
24-25 *Chicago Pneumatic 








New line of belt-drive 
duct fans, in sizes from 12 to 60 
in., is described in Bul. A-114A. 
Fans have adjustable sheaves that 
permit quick adjustment. 

237B Hartzell 


offer easy installa- 
tion, a wide range of sizes & types, 
mounting versatility, low operating 
cost, & rugged durability. Specifi- 
cations & performance data. 

226 *Ingersoll-Rand 








Literature on the Lab and 

Plant pump is _ available. 
Hastelloy C and Teflon constructed. 
Self-lubricated and noncontami- 
nating. 


L230 *Eco Engineering Co. 





Bulletin describes 
the varied applications of the non- 
clog Torque-Flow pump. Highly re- 
sistant to abrasion, pump handles 
delicate materials without damage. 
237C Western Machinery Co. 














Acid are available with 
pumping parts of machineable al- 
loys as well as plastic to meet 
every need in handling of corro- 
sives, hot liquids & other solutions. 
251 *A. R. Wilfley & Sons, Inc. 


to handle liquid oxygen & 
other liquefied gases, which can be 
liquefied only at very low tempera- 
tures. Special features are out- 
lined in Bul. 203-7. 
222 *Lawrence Pumps Inc. 








Centrifugal and _ rotary 
pumps for a wide range of indus- 
trial uses are described and illus- 
trated in catalog. Ratings from 
1/20 to 5 hp. Capacities to 148 gpm. 
237D Pioneer Pumps 





Moyno pumps are avail- 
able in nine sizes with capacities 
ranging from minimum metering 
flow to 500 gpm and pressures from 
zero to 1000 psi. Bul. 30 CE. 

*Robbins & Myers, Inc. 


Bulletin V-837 covers ver- 
tical pumps for pumping molten 
chemicals and horizontal pumps for 
handling black liquor, caustic, etc., 
in evaporator service. 

*Taber Pump Co 
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More clean water at a lower cost with 
AUTOMATIC 


SELF-CLEANING 


STRAINERS 


. ++ for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 


¥ Over 1000 installations 
¥ 2” to 48” pipeline sizes 
¥ Installation on pressure or 
suction side of pump 
Write today for Bulletin 500.1C 


5.P. KINNEY ENGINEERS, Inc 


CARNEGIE, PENNSYLVANIA 


SENT : 
UPON REQUEST & 
Formulas 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa Sturtevant /co. 


ADDISON [QUALIT. ¥] ILLINOIS 

















SOLVE YOUR 
PROBLEMS 
WITH 


Weksler 
Instruments 


Weksler Instruments for temperature, pressure 
and humidity applications have been installed in 
literally thousands of commercial and industrial 
projects...routine, special, and classified. 
Whatever your requirements or problems may be 
in these types of instrumentation, Weksler may 
be the one source to meet or answer all of them. 
Tell us your instrument needs. We will send you one 
or more of the five WEKSLER CATALOGS which cover 
your specific requirements. Advisory services are also 
available without obligation. 


ey 


WEKSLER INSTRUMENTS CORP. | 


FREEPORT, L.!I., NEW YORK 
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Pumps Single-stage, end suction 
pumps are available in capacities 
from 10 to 200 gpm. Feature vibra- 
tion free shaft. Descriptive Bulle- 
tin No. 500 is offered. 

214 *The Weiman Pump Mfg. Co. 





Pumps, available for high 
pressure sprinkler systems, or foam 
smothering systems in every kind of 
commercial or industrial installa- 
tion. Bul. B-1500. 

51 *Food Machinery & Chem. Corp. 


ey Liquor Bulletin 245 covers 
types L, LS and A for pumping ero- 
sive and corrosive liquids, hot or 
cold. Contains illustrations and a 
chart of approximate dimensions. 
238A Warren Pump Co., Inc. 








Services, Processes, Misc. 





Ammonia Plants 4 p. booklet titled 
“Ammonia” provides process infor- 
mation a flow sheet and photo- 
graphs of Girdler-built ammonia 


ants. 
38B Girdler Construction Div. 


Devices & Equipment Bulletin 
4300 presents a brief general de- 
scription of the several types of 
SR-4 devices & their varied appli- 
cations. Nineteen illustrated pages. 

238C Baldwin-Lima-Hamilton Corp. 


Electroplating 20 p. booklet tells 
where & how to use rhodium elec- 
troplate. Amounts to a technical 
exposition of rhodium’s unique 
metallurgical properties. 
238D Sel-Rex Corp. 
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C remical Engineering 


(D McGraw-Hill Building, 


New York 36, N. Y. 


Published every other monday for 


Chemical Engineers in all functions 





Filter Fabrics A handy book of in- 
formation about filter fabrics is 
now available on request. It offers 
help in the selection of filter 


fabrics. 
4 *Wellington Sears Co. 


Filter Paper “Netone” offers high 
tensile strength & high burst fac- 
tor. Also abrasion, crease and 
chemical resistance. Free samples 
are available for testing. 

220 *National Filter Media Corp. 


Instruments, Laboratory p. 
Bulletin 1831 covers principles of 
chromatography, applications, nat- 
ural gasoline analysis, accessories 
and description of instruments. 
238E Consolidated Electrodynamics 


Printed Weight Records 
Printweigh “400” provides com- 
plete printed weight records auto- 
matically. Full details contained in 


Bulletin 1157. 
204 *Toledo Scale Corp. 


Sodium Wire Extrusion System 
new system has been developed for 
extruding metallic sodium in wire 
form. Described completely in a 
technical data sheet available. 
33-34b *U.S. Industrial Chemicals Co. 


Tile Tanks Steel-reinforced con- 
crete tanks faced on both sides with 
vitrified tile laid with corrosion- 
resistant mortar provide attractive 
appearance, corrosion service. 
238F Stebbins Engineering 


Torgue Wrench Manual contains 
formulas, application & engineering 
data. Also Screw Torque data, 
adapter problems and general 


principles. 
BR237 *P. A. Sturtevant Co. 
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PROFESSIONAL 
SERVICES 








ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


New Products and Processes 
New Product Developrrent 

Design & Initial Operation of Complete Plants 
Process Analysis—-Market Rese 


COMPLETE TECHNICAL & ECONOMIC SERVICES 
77 South St. DA. 5-2236 Stamford, Conn. 








CARL DEMRICK 


Technical Translations 
Send for Circular 


53 So. Broadway Yonkers, N. Y. 








CHAS. T. MAIN, INC. 


Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design Construction - Reports - Appraisals 


80 Broad Street, New York 4 











July 13, 1959—Cnemicat ENGINEERING 














CLASSIFIED ... 


EMPLOYMENT OPPORTUNITIES 











CE’s nation-wide coverage brings you tips and infor- 


mation on current opportunities in job functions throughout 


the chemical process industries. 











PACKAGING ENGINEER 
$12,000-$15,000 per year. 


New function, report to manager of research & 
development. Experience in containers, corrugated 
boxes of f boards. Our client assumes agency fee 
and relocation expenses. Your confidence respected. 

MONARCH PERSONNEL 
28 East Jackson Bivd. Chicago 4, Illinois 








CHIEF 
ENGINEER 


CHEMICAL ENGINEER required with at 
least 7 years experience. Requires a 
Pp with initiative and imagination 








"Put Yourself 
in the Other 


Fellow's Place” 


TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Employ- 
ment or applying for same are 
written with the hope of satisfying 
a current need. An answer, regard- 
less of whether it is favorable or 
not, is usually expected. 


MR. EMPLOYER, won’t you re- 
move the mystery about the status 
of an employee’s application by 
acknowledging all applicants and 
not just the promising candidates. 


MR. EMPLOYEE you, too, can help 
by acknowledging applications and 
job offers. This would encourage 
more companies to answer position 
wanted ads in this section. 











We make this suggestion in a spirit 
of helpful cooperation between em- 
ployers and employees. 


This section will be the more useful 
to all as a result of this considera- 
tion. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 
330 West 42nd St., New York 36, N. Y. 


| year old 








and the ability to get things done. Must 
be able to provide technical assistance 
on process studies, anticipate future im- 
provements and provide process designs 
to accomplish improvements. 
Outstanding opportunity for qualified 


engineers interested in growing with an 


ex d 
P g company. 


Salary is open. 
Submit detailed resume to: 


928 W. 77th St. 
Inglewood 4, Calif. 











Engineering Editor 
I diat pening on Chemical Engi- 
neering’s editorial staff of 19 engineer- 
editors for another young engineer to sol- 
icit, evaluate, edit or write technical news 
stories or articles on p and g 
ing developments and trends in the chem- 
ical process industries. Unusual oppor- 
tunity to broaden industry and profes- 
sional contacts, education and experience. 
Requirements: Degree in chemical engi- 
neering with 1-5 years experience as an 
engineer in resarch and development, de- 
sign, technical sales or market research, 
or plant operations; ability to evaluate 
chemical process and engineering infor- 
mation; able to write clearly, concisely 
and accurately; must like and work well 











CHEMICAL 
ENGINEERS 
and CHEMISTS 


Our needs are in: 


PRODUCTION — in-plant prod- 
uct development on linoleum 
and plastic materials, adhesives, 
asphalt and vinyl tiles. 


RESEARCH — fundamental and 
long-term studies on polymers 
leading to the development of 
synthetic resins, rubbers, plastics, 
plasticizers and similar materials. 
Included will be investigations 
of polymer structures, studies on 
foams and surface activity. 


DEVELOPMENT — new product 
and process development on in- 
sulating and acoustical fiber- 
board, paint and surface coatings, 
plastic binders, and rubber com- 
positions. 

Openings on Bachelor, Master and 
Doctorate levels. Experience not re- 
quired. 


LOCATION—Lancaster, Pa. 


Send detailed resume or request 
application to: 


W. J. VAN PELT 
(Armstrong 


LANCASTER, PA. 





with people; initiative and g 
New York City location with opportunity 
for some out-of-town travel. Please send 
complete resume of education, experience, 
salary requirement and other pertinent in- 
formation, in confidence, to: 


John R. Callaham, Editor-in-Chief 
Chemical Engineering 

330 West 42nd Street 

New York 36, New York 














EMPLOYMENT SERVICES 





Better Positions—-$6,000 to $50,000. Want 
a substantial salary increase more opportu- 
nity or different location? This national 48 
service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 


| Bldg., Buffalo 3, N. Y. 





POSITION WANTED 


Chemical Engineer Patent Agent. B.S.Ch.E. 
1941. Broad experience in process project 
engineering and patent prosecution. Desire 
engineering position preferably employing 
patent backvround. PW-1995, Chemical En- 
gineering. Cl-ess. Adv. Div., P. O. Box 12, 
N. Y. 36, N. Y¥. 
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PETROLEUM PRODUCTION RESEARCH 
Physical Chemist 


A single opening is available for a B. S., 
S., or Ph. D., depending on individual 
qualifications. 

The general problem to be studied re- 
lates to the recovery of petroleum from 
underground reservoirs. More specifically, 
the roles of wettability, interfacial tension 
and phase behavior will be explored in 
the displacement of oil from porous media 
using liquid systems of varying degrees of 
miscibility. 

Preference will be given to applicants 
who are mathematically inclined. 

Excellent facilities in a new laboratory. 

Publication of original work is strongly 
encouraged. 


Salary: Open. 
Location: Eastern U. S. A. 
Write P-1956, Chemical Engineering 
Class. Adv, Div., P. O. Box 12, 
N. Y. 36, N. Y¥. 











EQUIPMENT SEARCHLIGHT . 





LIQUIDATION 


AT THE 


ESSO REFINERY 


BALTIMORE, MD. 





CENTRIFUGAL BLOWERS 





HEAT EXCHANGERS 
Admiralty & Steel 
100 to 7500 sq. ft. 





5—Clark 500 H.P. RAS 
Gas Engine Driven 
COMPRESSORS—1138 CFM 


20 TOWERS from 2’6” to 
16’ Dia., 20’ to 145’ high 
up to 300 psi 





50 PRESSURE VESSELS 
from 2’ x 4’ to 12’ x 50’, 
Pressures up to 350 psi 





125 CENTRIFUGAL PUMPS 
70 to 1200 GPM, 

at 17 to 910’ head 

X.P. Motor or Turbine Driven 








X.P. Motors & Starters 
Structural Steel 
Pipe, Valves and Fittings 





1500 Recorders, Controllers, 
Transmitters, Receivers, 
Rotometers, Gauges, etc. 








Most Equipment New Since 1954 

Your inspection invited—representatives on premises 
WRITE—WIRE—PHONE—Dickens 2-0224 

Site Office—Boston & Haven Sts., P. 0. Box 5203, Baltimore 24, Md. 





5—ROTARY KILNS, 11’x155’; 

8’x100’; 8’8”x70'; 8’x50’. 
2—ROTARY DRYERS, 7’x60’; 5’x45’. 
2—STEAM TUBE DRYERS 6’x50’ & 6’x25’. 
1—50 gay. S.S. Jktd., Agit., Reactor. 
1—GAYCO 14’ Air Separator. 


3—SWENSON-WALKER 24x20’ double 
spiral, jacketed Crystallizers, 2 HP. 


8’x125'; 


SELECTED STOCK ITEMS 


3—ROTO LOUVRE DRYERS Link Belt steel 
502-16, 705-24; stainless 604-24. 


1—PFAUDLER 750 gal., glass lined, jack- 
eted, agitated Reactor, 15 HP motor. 


1—PFAUDLER 200 gal., G.L. jktd. agit. 
1—B. & J. #112 Rotary Cutter 30 HP XP. 


8—JEFFREY Hammer Mills, 15’x8”; 20x12”; 
24x18" motor driven. 


LOEB OFFERINGS 


Autoclave: 50 . Struthers Wells, st. st. 
Centrifugal: se ae 20” st. steel (New) 
Clarifiers DeLaval and Sharples, st. steel. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
H ti-Homo #10, # 4. 
Kettles: St. Steal with and without ag. 

Dopp 150 gal. dbl. act. agitator. 
Mills Micro Bantam, 2th and 24”. 

Fitz Comminuting model D, st. st. 

Day 14 : 30” type 

Colloid, 3 





. steel, 10 hp. 
Williams, Jeffery, Prater, Ray. 
‘Dbl. and Sgl. arm sigma blade. 
Dry ‘pwevdes. various sizes. 
Baker-Perkins size 17, 30 hp. 
Mix- Muller Simpson Lab., Porto, 200. 
54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Reactor: Pfaudler 50, eg go gl. lined. 
Rectifying Column: 16” Brighton. 
Screens: Selectro 4 x 10’. 3-deck. 
Vacuum Pan: 42” Harris st. steel. 








TELEPHONE Skeley 8.14 


EQUIPMENT SUPPLY co. 


wes SUPER 








MILLS—Hammer—00 Sturtevant 10 HP, AKB 
Wms. 25 HP, 3W Mikro 30 HP, #2 Gru ruen- 
dler Supermaster 40 HP, #50 Raymond S/S 
imp, AKBX Wms. 50 HP, 30 NF Wms. 100 


HP, ~ x 52 Jeffrey 125 HP, SXT 14 Penna. 


350 
MILLS—Colloid—1¥2" US 72 HP, 2” B&S 20 
HP, PA Robinson 5 HP, Sprout Waldron 
2—40 HP motors 
MILLS—Hardinge—Con 
4% 


jcal—4¥2 x 16 Pe HP) 
ball, 


q copeciny Butler w/7 x 12 

Bucket eelvator, weigh hopper 

CONVEYORS—18” x 16’ Farquar troughing, 
18" x 34 apron, ~~ x 37’ trough, Bucket 
elevators to your spe 

PACKERS—St. Regis 1001S (unused), 105FV 
w/scales, Pneumatic Scale Capper. 

AUTOCLAVES—35 Gal. S/S jacketed, 150 
Gal. steel jacketed/agitated 

DRYERS—12’ x 24’ x 90” truck/tray, Steam— 
24” x 22’, 33 x 18’, 36” x 24’, 44" x 25’, 
4 x 40’, 5’ x 40’, 9 x 30’ Rotary 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 











SHARPLES C27 VAPORITE SUPER-D-HYDRATOR, 316 STAINLESS 
6 Automatic Cycle Timers; Solenoid, Rinse and 3 way Diversion 
Valves 40 HP X.P. Motor—Slight Use—Like New 








4—315 sq. ft. Condenser 21x10’ steel 
shell, 156—1’x8’ STAINLESS tubes. 


5—CUPRO-NICKEL Heat Exchangers; 177; 
346; 1035; 2330; 5200 sq ft. 


1—INDUSTRIAL Type SS-2 stainless Pressure 
Leaf Filter, 195 sq ft 


3—SWEETLAND #10, #12 Pressure Filters. 
3—RAYMOND 5 Roll low-side Mills. 
1—RAYMOND 30” dbl. Whizzer Separator. 





10—TYLER-HUMMER Screens. 4’x6’; 4x8’. 
8—EVAPORATORS, 500 to 15,000 sq. ft. 
1—HARDINGE 8’x30” Conical Ball Mill. 
2—FLETCHER 40” Steel Centrifugals, Susp. 
1—FLETCHER 30” stainless Centrifugal, 
Susp. perforated basket vaportite. 
2—OLIVER 5’3’'x3’ Precoat Filters, 316 S.S. 
2—KOMAREK-GREAVES 27x23” Briquet- 
ting Presses, Feeders & 75 Hp motors. 


HEAT & POWER CO., inc. 


Tulsa Office—306 Thompson Bldg., Tulsa 3, Okla. 
New York Office—60 East 42nd Street, New York 17, N. Y. 














MACHINECRAFT 


8. S. Reactor 1200 gal 200 tb pressure 

a Perkins 150 gal 40 HP, 100 gal 50 HP 
both S.S. 2 =e Paes vacuum hyde. tilt 

Blaw- rr 2 gal S.S. Autoclave 5000 Ibs. 

50 "cad Autoclave, 2000 Ibs pressure 

Vu canizer af i* 9 125 Ibs. 


Stainless stool Ball Mill 
Aluminum Condenser 350 sq. feet 
Aluminum Evaporator Calandria type, never used, 
oe ft. tube area 
Proc Schwartz finned drum driers 
Continuous gal 40" column 2 X 13 Steel 
- eto mw a 








Pa adPad adda ada 


Hydraulic Foun. Motors. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. Mi 2 
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SHARPLES SUPER-D-HYDRATOR 
In Our Stock 


C-27 type 316 S.S. construction, vaportite. 
Explosion proof fitted. Timers, Solenoid 
Valves, Diversion Valve, Explosion proof 


motor. 
USED ONLY 4 HOURS 
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BUY BRILL 


REACTORS—EVAPS—CONDS—TANKS 


6—Struthers Wells 2000 gal. 316 S.S. jktd. agtd. Reactors. 

2—Struthers Wells 1000 gal. 316 S.S. jktd. agtd. Reactors. 

1—1500 gal. Pfaudler, glass lined, jktd. agtd. Reactor. 

1—500 gal. Walters, 304 S.S. jktd. agtd. Reactor. 

1—550 sq. ft. Buflovak, monel, single effect Evaporator. 

1—250 sq. ft. Buflovak, 304 S.S. forced circulation Evaporator. 

1—3500 gal. 304 S.S. jktd. agtd. Tank, 9° x 7’. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’ 50 PSI. 

1—20,000 gal. 374 S.S. Vert. Storage Tank 12’ x 23’. 

1—750 gal. nickel clad Mixing Tank, 125# nickel coils. 

1—3000 gal. Aluminum Vert. Tank, 6’ x 18’. 

1—4000 gal. Hoveg Vert. Tank, 8’ x 12. 

1—12,000 gal. horiz. steel Pressure Tank, 7'6” x 36’, 200 PSI. 

8—Stainless Heat Exchangers; 1220, 942, 786, 536, 396, 315, 250, 157 
sq. ft. 





LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—-EVAPS.—CRYSTAL 


1—Bird 32’ x 50’ Cont. Cent. 316 S.S. 

4—Sharples C20 Super-D-Hydrators, 316 S.S. 

1—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” susp. Cent., perf. bskt., 316 S.S. 

1—Oliver 8’ x 8’ Precoat rubber covered Ro- 
tary Vacuum Filters. 

14—Sperry 35” x 42” plate & frame Filters, 
rubber covered, cast iron, aluminum and 


wood. 
5—8' dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MILLS 


2—Abbe 5’ x 16’ brick lined Mills. 
3—30" dia. Stainless Steel Micronizers com- 
plete with Hoppers, Conveyors, etc. 


CENTRIFUGALS 


1—Bird 18’” x 28’, 316 S.S. Solid Bowl, Continuous. 

1—Bird 18” x 28”, steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50’, 347 S.S. Solid Bowl Continuous Centrifuge. 
2—Sharples PY14, PN14, Super-S-Canters, 316 S.S. 
1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended, 347 S.S. perforated basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, 7%’ shell. 

2—Renn. 6’ x 60’ Rotary Kiln, 5” shell. 

1—Proctor & Schwartz 8’ wide x 60’ long 
Conveyor Dryer, Stainless steel Belt. 


RUBBER LINED TANKS 


7—3400 to 5000 gal. with Turbo as ae 
5—8500 gal. Vertical Storage 8’6” 
cone 
1—9000 gal. Vertical Storage. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


FILTERS 


1—Oliver 5‘3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 33828 Filter, 150 sq. ft. 304 S.S. 

1—Niagara 36H110 horizontal Filter, 110 sq. ft., 304 S.S. 
1—Sparkler 33-S-17 Steel Filter, 92 sq. ft. 

1—#12 Sweetland Filter, 48 leaves, 3’’ centers, 640 sq. ft. 
2—+#10 Sweetland Filters, 27 leaves, 4’’ centers, 250 sq. ft. 


STEEL TANKS 


6—2000 to 5200 gal. with Turbo Agitators. 
a Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 


7—Dorr Thickeners: 16’ dia. with Tanks. 
1—Bemis 50# Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 
80—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps 2” to 
with motors. 


DRYERS 


1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Overton 42’ x 120’ Atmospheric Double Drum. 
2—Devine 5’ x 12’, 4’ x 9’, Atmospheric, Single Drum. 
1—Baker Perkins 5'6” x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube, 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50, 5’6” x 50’, 5” x 30”. 
3—Louisville 8’ x 50’ Stainless Steel lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 

2—Link Belt; 7'5’’ x 25° Monel 6'4” x 24’ S.S. Louvre Dryers. 


Partial List of Values @ Send for Circular 
Representative on Premises for Inspection 


EQUIPMENT CO. 


2701 BROENING HIGHWAY 
Baltimore, Md. 
Tel: MEdford 3-2911 
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MIXERS 
1—Baker Perkins #16TRM, 150 gal. jktd., Vac. 50 HP. 
5—Baker Perkins #15 JIM2 100 gal. jktd., 20 HP. 


rchased 5—Day “Cincinnatus” double arm, 250 and 100 gal. 
an 3—1500# Powder Mixers, 71/2 HP XP motor. 


Oil REFINERY - DESTREHAN, LA. 21—Steel, jktd. Powder Mixers: 225 and 350 cu. ft. 


aps MISCELLANEOUS 
5—B & W 70,000# per hour Boilers, 500 psi. ; 
1—I. R. Two Stage Compressor, type HHE2, 1—HPM 88 ton horizontal Steeping Press. 


OE A AK a te “600° ae. 2—Kent, Ross, 6’ x 14” Three Roll Mills. 24 , : 
100—Pressure Vessels, up to 12° x Tio’. 3—Swenson Walker Continuous Crystallizers, 24’’ x 30’ sections. 
—e 7% Pumps with XP motor, up to 4—Rotex Sifters: 40” x 84”, 60” x 84”. 
30—Towers, 2’ to 10’ dia. ee 3—Robinson Gyratory Sifters, 30’ x 104”, Triple Deck. 
"} uote — 5000 te 10. ooo barrels. 8—Stokes DDT, DDS2, T, ‘‘R’’ and ‘’F’’ Tablet Presses. 
Pipe; Valves; Fittings. 10—Nash Vac. Pumps: H6, L5, L3, TS7, #2, MD572. 
LISTS AVAILABLE ON REQUEST 25—Chloriment, Duriment and Duiron Centrifugal Pumps 11/2” to 6”. 
REPRESENTATIVE ON PREMISES 


BRILL Mme? |} BRILL EQueMENT company, 


NEW YORK 51, N. Y. Proce? Ps 
= e H , N.Y, 
Tel. CYpress 2-5703 Cable: Bristen, N. Y. Tel. CYpress 2-5703 able: Bristen 


TEXAS OFFICE—4101 San Jacinto St., TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 
Houston 4, Texas—Tel: Jackson 6-1351 
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COMPRESSORS 
World's Best Rebuilts 


Worth V4A3 & V4A3W 
9x8 Norwalk TDS3T 
Hw . GC —e 


‘ ax ine. ES Worth HB 
Fy 7 Joy WG 
10¥4-714-3)4x13 1R-ESS 


cP. T (3) 
ext Worth HB, wt ad 
15-9Y4x12 Worth. & 1 
ng. ES 


4'/2-9x WNII2 
21/13x14 IR XRE 

Pai 33- t7iixz7 ing. PRE24C 
portable—gas or diesel “i 
AMERICAN AIR COMPRESSOR CORP. 


North Bergen, N. J. UNion 5-4848 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
— beep inventory, New & Pulsed 


ASH POWER EQUIPMENT CO. 
9750 shotie Bivd., Chicago (Skokie) Il. OR 3-8118 


SEBSSux 
sainactes 


1—Swenson 10’ dia. S. S. Spray Dryer 
with Pangborn Dust Collector 


1—Std. Steel 5° x 47’ Rotary Dryer. 
Welded Steel. Comp. equipped 

4—New S. S. Tanks, 250-350-500 und 
1000 gal. capacity 

2—Raymond 4 Roller Hi-Side Mills. 
Double Cone Separator 


1—Raymond 6’ Double Whizzer Separa- 
tor, 15 HP motor 


2—Robinson #16 Vibrating Screens, 
40” x 104” Single Deck 

l—Redington Type 23-D-9 Cartoning 
machine. Complete 


6—Downington 300 gallon S. S. High 
Pressure Tanks. 200 PSI @ 390°F 


$ 
—— 
3355 


S23888 
SPRSLTTLLTSLTTE=T 
3s 





yes 
Bez 
Beene 


8 








For immediate quote, wire or phone collect—GA 1-1380 














7 —PIPE— - 


. Plain end, coated. t 
Test. Lab. report fur- § 


‘INDIANA-OHIO PIPE CO. I 
P. 0. Box 323, Phone 34674, Decatur Ind. § 
Cm wwe eee ee ee 


~~ 


e FOR SALE e 
REBUILT RAILROAD CARS FOR INTERPLANT USE 
GONDOLAS @ BOX @ FLAT 
RECONDITIONED TANKS 
MAN-HOWELL DIVISION 


RIA STEEL & TRADING RP. 
332 South uiohivan Ave., Chicago 4, Illinois WeEbster 9-0500 
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SAVE ON GOOD USED MACHINERY 


Centrifugals: 12”, 30”, 40” & 48”. 
Centrifuges: Sharples #5 & #6 Stainless. 
Dryers: Albright Nell 4x9 Atmos. Drum 
uffalo Vac. Drum Dryer 24x20". 
Vac. Shelf, Atmos. & Rotary Dryers. 
Filters: Vallez 49 S. S. covered leaves. 
#2 Sweetland 12 Stainless Leaves. 
Filter Presses: 6° to 36” Iron & Wood. 
4 by Jack. 20 to 500 gals. 
Saas cast iron Jack. Vacuum. 
“Copper § to 2,000. gals. 
opper 5 to 
#00, 30 HP. & 20000. 
Mikro ae age #4, a, i, é Bantam. 
Hammer Mills & Pulverizers 3 to 50 HP. 
Ball & Jewell #2 Rotary Cutters & others 
Spr. Mtg ay 1 Stainless spike crusher. 
Pebble, Jar & Ball 
3 Roll, 9” x 32”, 
Lehman 4 Roll W.C. , : 96 Steel. 
Colloid Mills 142 HP. 
Mixers: Baker Perkins ag = gals. 
Day Imperial 30, 75 & 150 - 
Change Can Mixers 8, 15, 40 gals. 
Day Jumbo 700 gal. horiz. mixer. 
Sturtev. 1 ton Drum Blender 10 HP. 
Blystone 3000# horiz. spiral mixer. 
Dry Spiral Mixers 50 to 
Lancaster 6’ dia. 25 HP. & #1, 3 HP. 
Blakeslee 80 qt. vertical mixer. 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP. Centrifugal 250 PSI. 
Sifters: Day, Robinson etc. 
Tablet Machines: Stokes RD 3 Rotary, also 
Single & Rotary 42" to 3”. 
Plastic Rubber Machy. Hydr. Presses. 
Partial listings. Write for Bulletins. 


STEIN EQUIPT. CO. 
107-8th St., Brooklyn, 15, N. Y. 
Sterling 8-1944 


OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 

Wrappers @ Mixers 

Packaging machines @ Pulverizers 

Cartoning machines @ Grinders 

Fillers ®@ Dryers 

labeiers © Sifters 

Filter presses ©@ Cappers 

Roller mills ®@ Tablet machines 

TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
Low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 


WANTED 


BAKER PERKINS heavy duty jacketed, 
double arm, sigma blade mixers. 


HAROLD SIBNER 


43 34th St. BROOKLYN 32, N. Y. 














JULY SPECIALS 


BP 100 gal. 4 side Jktd. Mixer Cored Sigma arms 
Patterson-Kelley 40 cu. ft. Blender with Motor 
Patterson 34 gal. SS Jktd. Lab Mixer, 2 H.P. 
Gruendler “‘BB"’ Hammermill, Whirlbeater 
Pfaudier 1500 gal. Glass Closed Top Tank 
Patterson 6’x5’ Jktd. Ball Mill, ex. pf. mtr. 

Gen. American 42” x 120” Twin Drum Dryer 

Nash Hytor Vac. Pump +6, with 40 H.P. motor 
Ribbon Blenders steel & SS, all sizes, new & used 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, Inc. 


111 33rd Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 











WANTED SURPLUS EQUIPMENT 
SINGLE ITEMS OR ENTIRE PLANTS 
FOR SALE 
i—Baker Perkins 200 we, 
cored dbi Sigma blades, 
jacketed, also internal 
pressure, Unidor type, size 


ARECO 


15 psi internal pressure, 
bottom outlet 
a Model R_ Tablet 


Pre 
2—Colton Model 5' +8 Tablet Presses 
i—Rotex Sifter, 21"x4 
o— ener Perkins 200" gal we Mixers 
—Baker-Perkins 7 gal. we Mixer 
Stainless Steel Kettles 20 to 200 gal. in Stock 


AARON EQUIPMENT CO, ctsdstone 11500 


9370 Byron St., Schiller Park, Ill. 





FOR SALE 


PULVERIZERS & DRYER 


4—Jeffrey Type B2, 24” x 20” Swing 
Hammer Pulverizers. Late Model. 
Good condition. 


1—Single Shell Rotary Dryer, 31’ long, 
36” dia. Fully complete with Speed 
Reducer and Motor. Late Model. 


DALTON SUPPLY CO. DALTON, PA. 














Searchlight Equipment 
Locating Service 


NO CHARGE OR OBLIGATION 


This service is aimed at aie you the reader 
of “SEARCHLIGHT”, to locate Surplus new and 
used equipment not currently advertised. (This 
service is for USER-BUYERS only.) 

How to use: Check the dealer ads to see if what 
you want is not currently advertised. If not, 
send us the specifications of the equipment 
wanted on the coupon below, or on your own 
company letterhead to: 


Searchlight Equipment Locating Service 


Classified Advertising Division 


Chemical Engineering 
P.O. BOX 12, N.Y. 36, N.Y. 


Your requirements will be brought prompt 

the attention of the equipment dealers a Ly 
tising in this section. You will receive replies 
directly from them. 

Searchlight Equipment Locating Service 
Classified Advertising Division 

CHEMICAL ENGINEERING 

P.O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following: 








242 
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WE BUY—AS WELL AS SELL! 


We are interested in receiving your 
lists of surplus. We have inquiries 
now for Horizontal Spiral Mixers, 
Jacketed and Agitated Reactors, 
Dryers and Coolers, and many 
other items. 
We can help you sell your surplus 
at advantageous prices. 

Write or telephone: 


THE MACHINERY & EQUIPMENT CORP. 
Newark 12, N. J. TAlbot 4-2050 
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JUST RECEIVED 


1—400 gallon stainless steel jacketed and 
agitated reactor. 


4—100, 50, 30, 15 gallon stainless steel 
jacketed and agitated reactors. 


1—900 gallon stainless clad mixing tank. 

1—600 gallon stainless clad tank with 
coils. 

1—International Engineering Co 10 cu ft 
tain! steel double cone blend 


2—Pfaudler 500 gallon lined agitated re- 
actors. 








CHEMICAL & PROCESS MACHINERY CORP. 
52 9th Street, Brooklyn 15, N. Y. HY 9-7200 








2—AS-6 Kemp CO: Removal Units. 
Treats 6000 SCFM Inert Gas. 


2—Pumps, Milton Roy Constrometric 
Model 42-43-6M-1000# PSI, 43 GPM 
6—Pumps, SS Proportioneers, Adjusto- 
Feeders, Model #2 x 2C, Type 1070. 
1—Tank Barn Stead, Still Water Stor- 
age Copper Lining, Size 4’ x 4’ x 4’. 


Miscellaneous pumps, drives, tanks, 
control valves. 


THE CHEMSTRAND CORPORATION 
Decatur, Alabama 
Attn: C. G. Hudson 








PEBBLE MILL 


Abbe’ continuous pebble mill 42” dia. x 6’ 
long, with Buhrstone lining and pebbles. 
Spiral feed, grate discharge. 


FILTER 


Oliver continuous disc type vacuum filter. 
4 disks, 4° diameter (86 sq. ft.). Stainless 
steel fittings and accessories. 


DRYER 


Blaw Knox Double Drum (cast iron) dryer. 
Series 500, #505. Top spray feed, standard 
knives, stainless steel enclosure and acces- 
sories. 

CHARLES LAURANCE, INC. 
P.O. Box 689 Weehawken, N. J. UNion 4-1010 
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WE PAY 
TOP DOLLAR 
FOR 

IDLE 
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Hirst CLass 


EQUIPMENT 
rom Your FIRST Source! 


EXTRAORDINARY SPECIAL PURCHASE 
Type 316 Stainless Steel REACTORS 1000 gal. 2000 gal. and 3500 gal. 
Jacketed, Agitated and Specially PRICED FAR BELOW new replacement cost. 














REACTORS 


2 Stainless 1000 gal. Vert. Jktd. Vacuum Reactors, Pancake coils. 
Pfaudler 300 gal. Series E. Glass Lined Reactors. 

Piaudler Glass Lined Reactors up to 1000 gal. capacity; some jktd. 
Rotating Jacketed Aluminum Vacuum Fermenter: 3’x8’. 

1500 gal. Steel Jacketed and Agitated Heavy Duty Pressure Vessel. 

A. O. Smith Stainless Lined 11,000 gal. Pressure Tanks: 10°x18'7". 
ASME Aluminum Reactor 5050 gal. Manhcle Type: 8’x12; dished heads, 
Lancaster Stainless Lined Rotary Reactor, 50’’x17’4; 350 PSI. 


DRYERS 


Proctor & Schwartz Apron Dryers: 8’ wide S.S. Apron, 5 Sections; 342’ overall. 
Buflovak Double Drum Lab. Dryer with Stainless Rolls 6x8" in vacuum. 
Stokes Rotary Jktd. Dryers: 18’x8’ and 34x10’ ASME Jktd. ess 
Rotary Jacketed Steel Dryer, 18’’x8’. Louisville Rotary Kiln, 41x15’. 
Louisville Stainless Steel Rotary Dryer: 30’’x28’ completely equipped. , 
Squier Rotary Atmospheric Dryer with Stainless Hexagon Shell, 30°’x20’. 
Hersey Rotary Gas Fired Dryer 5’x26’ counter current type. 

Stainless Lined Rotary Dryer: 50x20’ with Combustion Chamber. 

Bagley Sewell Double Drum Dryer 28’x60" with all accessories. 

Buflovak Double Drum Dryer 40’’x120" Carrier Silica-Gel Dehumidifier. 
Ft. Wayne Sterilizer 61‘’x124” with agitator and 5 HP motor. 

American Sterilizer 30x48’’x54". 2 Monel Lab. Sterilizers: 16°x24”. 


TREMENDOUS SELECTION OF MIXERS 


Baker Perkins Heavy Duty Double Arm Mixers from Laboratory Size to 300 
gal. jacketed, S.S. Vac. Mixers; 150 & 300 gal. 

NEW Falcon Double Ribbon Blenders, in Stainless or Mild Steel. 

Stainless Conical Blender; 22 cu. ft., motorized. 

Blaw Knox Conical Blender; 300 cu. ft., 9’6” dia. 

Readco Jktd. Blender in Stainless; 18x48’; motorized. 

Muller Type Batch Mixers from Simpson Lab. 11’’x24” to Lancaster and Simp- 
son 6’ diameter Mixers. 


CONDENSERS AND HEAT EXCHANGERS 


Whitlock Stainless Steel 17” x 10’; 250 sq. ft. 

Monel Vert. Condenser with 192 Monel 1” Tubes; 2’ x 8’ 350 sq. ft. 
Stainl teel Cond 350 sq. ft. 26 x 112”; 4 Pass. 

Floating Head Shell & Tube Heat Exchanger; 16’ long; 190 (%4"" Tubes). 
Acme Stainless Condenser; 24’ x 16’; 1000 sq. ft. 





FILTERS AND FILTER PRESSES 


Sparkler Filters in Models No. 14, 18 and 33. . . some Stainless. 

Dorrco Rotary Vacuum Filter 6” x 3°’ with nickel contacts. 

Feinc Stainless Rotary Vac. Filter 5’ x 6’ with accessories. 

Oliver Pre-Coat Rubber Lined Rotary Filter 8’ x 8’; 200 sq. ft. 

Tremendous Stock of Plate and Frame Presses in Iron, Stainless, Aluminum, 
Wood, Lead and Rubber Coated up to 42” x 42”. 


SEND FOR “FIRST FACTS” 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 





EQUIPMENT SEARCHLIGHT . 








STOCK ITEMS 


CENTRIFUGALS, BASKET 
1—48” A.T.4M. Susp., T304 SS pert. 
6—40” A.T.4M. Susp., T304 SS Solid | 





basket, 40 HP, 1952. 


1—40” Bird, susp. steel, imperf. 

1—36” Tolhurst, bronze center-slung. 
2—30” A.T.4&M. susp., T304 SS. 

1—30” Fletcher, underdriven, T304 SS. 
1—26” Fletcher, underdriven, T316 SS. 
1—26” Tolhurst, susp., steel perf. 
1—12” Fletcher, underdriven, T304 SS. 





CENTRIFUGALS, CONTINUOUS 


4—Sharpies Super-D-Hydrators, C-20 
C-27, T316 SS, monel. 

2—Sharples PN-14 Super-D-Canters. 

7—Sharples #16, T304 SS. 

2—Sharples #18V, vapor-tite. 

1—Bird 18” x 28” horiz., T304 SS. 

3—Bird 24” x 24", slotted screen monel. 

1—Bird 32” x 50” horiz., T316 SS. 

2—-DeLaval #BUH-3930, T304 SS. 


ROTARY KILNS—DRYERS 


1—7'6” x 42’ Kiln, 42" shell. 
10° comb. chamber, UNUSED. 


1—11’ x 155’ Traylor, %” shell Kiln. 

1—9’ x 100° Vulcan, 5%” shell Kiln. 

1—8*’ x 170’ %” shell, 3-tire Kiln. 

1—8' x 115’ %” shell, 2-tire Kiln. 

1—8’ x 50’ Vulcan, %” shell Kiln. 

2—7'6” x 100° 42” shell Kilns. 

2—6’ x 60° %” shell Kilns. 

1—4’ x 24’, 2-tire Kiln. 

4—Hardinge 8'8” x 70’ Dbl. shell dryers, 
# XA-18, welded, 42” shell. 

1—7’6” x 65 dryer, 42" welded shell. 

1—Allis-Chalmers 7’ x 50’ dryer. 

1—6’ x 50° Louisville dryer. 

6—Steel dryers: 5'6” x 50°, 4’9" x 32’, 
4'6" x 40’, 46” x 32’, 4° x 30’, 3’ x 15’. 

2—Stainless dryers: 46” x 12’, 3’ x 10’. 








TANKS 


1—8000 gal. T304 SS, vert. 

12—4500 gal. nickel-clad, vert. 1257. 
1—3000gal. alum., vert., open. 
1—10,500 gal., T304 SS, horiz., UN- 

USED, dished heads. 
2—5700 gal., T304 SS, horiz., UNUSED. 
4—Vacuum tanks w/coils, T304 SS: 
3700, 3000, 2350, 1750 gal. 
1—3400 gal., T304 SS, horiz. 
1—2000 gal., T316 SS, hopper. 
#—1750 gal., T304 SS, hoppers. 
1—1400 gal., T316 SS, ASME, 175#. 


DRYERS, VACUUM SHELF 


1—356 sq. ft. Devine, Steel. 
2—108 sq. ft. Anderson, T316 SS. 
2— 80 sq. ft. Devine, UNUSED. 
1— 24 sq. ft. Stokes, Steel. 

1— 36 sq. ft. Stokes, Steel. 

1— 12 sq. ft. Stokes, Steel. 


PERRY 





3 MILLION DOLLAR 
LIQUIDATION 


Type 316 Stainless Steel Equipment 
CHEMICAL PLANT—ORANGE, TEXAS 


STAINLESS STEEL COLUMNS 


1—108” Dia. Vulcan scrubber, 10 trays on 12” centers, 252—bubble caps per tray. 
1—96” dia. x 13’ high scrubber, 10 stainless steel trays on 12” centers, 276—caps. 
2—96” dia. x 35’ high bubble cap columns, 30 trays, 12” spacing, 272—-caps per tray. 
2—60” dia. x 13’ high, Vulcan scrubbers, 4%" shell, 10 trays, 1 aps per tray. 

. columns, 25 trays, bubble caps, T304-BLC SS. 

. packed columns, 25’ high, T316 SS. 

dia. bubble cap columns, 12 trays, T316 SS, 18’ spacing.—Vacuum. 

2—20” dia. stainless steel columns, 25’ & 30’ high. 


COPPER COLUMNS 


1—72” dia. Vulcan bubble cap copper column, 46°10” high, 40—trays.—Vacuum. 
2—48” dia. bubble cap copper columns, 25 & 40 trays, 31’ & 45° high.—Vacuum. 
2—42” dia. Vulcan stills, 66" high. (Evaporator bodys). 
1—24” dia. column, 25’8/2” long, 20 trays, bubble caps. 


FILTERS—-CRYSTALLIZERS 


2—Bird-Young 4° dia. x 3’ face rotary Vacuum filters. T316 SS, 40 sq. it. 

3—Sharples C-20 Super-D-Hydrators T316 SS. 

1—Alco 60 sq. ft. vertical pressure leaf filter, T316 SS. 

3—18,000 gal. Aluminum Cone bottom tanks, 12’ dia. x 31’ O.A.H. 

4—1200 gallon Crystallizers, T316 SS, 5’ dia. x 7’ high, dished top, conical bottom. 
7—560 gallon Crystallizers, T316 SS, 36” dia. x 7 high, dished top, conical bottom. 
3—Worthington 160 Ton steam jet refrigeration units. 

1—Pneumatic Conveyor System, approx. 1150’ 10’ dia. Aluminum Pipe. . 


TYPE 316 STAINLESS STEEL KETTLES 


4—3,500 gal. jacketed kettles, 7’ dia. x 12’ high, T316 SS. 11/32” shell, dished heads, 11 
turns $s coil, two-speed agitator, 40/20 HP-1750/500 RPM. 

1—2,500 gal. 6’ dia. x 12’ high, T316 SS, horiz. still kettle. 

3—1,000 gal. 5’6” dia. x 6’ high, T316 SS, int. coils, turbine agit. 


TYPE 316 STAINLESS STEEL TANKS 


1—17,650 gal. 9’ dia. x 36’ long, T316 SS, 14" shell, 34° heads w/coil. 
2—7,500 gal. 10’ dia. x 13’ high, T316 SS, 2” shell, w/10 HP SE agit. 
2—6,500 gal. 11’ dia. x 7’ high, T316 SS, 7/16” shell, 42" heads. 

12—2,300 gal. 7’ dia. x 8’ high, T316 SS, 4" shell, coils (some with agitator). 
2—2,000 gal. 66’ O.D. x 8’ long, 1%" shell. 


5—1,100 gal. 5’6” dia. x 6’ high, T316 SS, w/coils, with agitator. 

4—1,200 gal. 5’ dia. x 7’ high, dished top, 42 deep conical bottom (crystallizer tanks). 
7—560 gal. 3’6” dia. x 7’ high, 14" dished top, 4’ deep conical bottom. 

55—Tanks and Pots from 10 gal. to 350 gal. sizes, vertical and horizontal, dished heads. 


CONDENSERS—HEAT EXCHANGERS—CALANDRIAS—COOLERS 
1—1,450 sq. ft. d tainl steel tubes, tube sheets, heads, and baffles. 





1—1,200 sq. ft. condenser, stainless steel tube, steel shell. 

14—750 & 800 sq. ft. stainless steel condensers, vertical, T316 SS tubes and heads. 
9—Condensers, 356, 400, 410, and 550 sq. ft., T316 SS. 

5—Calandrias, 140, 145, 150, 157, 250, 277 sq. ft., T316 SS. 

1l—Exchangers 64, 70, 75, 80, 100 sq. ft., T316 SS. 

12—Exchangers 20, 30, 47, 50, 52, 54 sq. ft., T316 SS. 

15—Cupro-Nickel & Copper exchangers, up to 1070 sq. ft. 


MISCELLANEOUS EQUIPMENT 


10,000—T316 SS pipe & tubing, 1”, 2”, 3’, etc. 
2,000—Valves, T316 SS, up to 10” 
1—Otis elec. freight elevator, 5000+ @ 75 FPM 
40—Stainless steel pumps 1” to 6”, 1 HP to 20 HP. 
3—Steel columns: 48’, 30, 20” dia. 
2—St. St. bucket elevators, 62’ and 45’ high. 
4—Stcinless steel screw conveyors and chutes. 
1—2,000 gal. aluminum tank, 6’ dia. x 10’ high, coils. 
25—Stainless steel steam jet evactors and ejectors. 
18—Separators, T316 SS, 22’ x 8’ overall depth, cone type. 
1—Croll-Reynolds #21 jet vacuum air pump, capacity 50# per hour. 
Also Stainless steel valves, pipes, steel tanks, pumps, stainless agitators, etc. 


EQUIPMENT CORPORATION 


1413-21.N. SIXTH ST. PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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QUIT SKIPPING AROUND-— 


Concentrate on 


CHEMICAL 
PROCESSING 
EQUIPMENT 


5—Davis Engineering Type 316 heat exchangers, 121, 139 
and 170 sq. ff., NEW 

1—Vulcan SS bubble cap column, 4’ dia. x 28 plates 

3—Dorco 6’ x 2’ rubber covered filters 

ee SS jacketed 300 gal. reactor with agitator 
and drive 




















AUTOCLAVES, KETTLES AND REACTORS 


3—Steel & Alloy Tank Co. 100 gal. type 347 SS, pressure tanks, 
250# pressure 

1—Steel & Alloy Tank Co. 300 gal. type 347 SS, pressure tanks, 
250# pressure 

1—Steel & Alloy Tank Co. 125 gal. type 347 SS, jacketed auto- 
clave, 250# internal and jacket pressures 

1—Steel & Alloy Tank Co. 200 gal. type 347 SS, jacketed auto. 
clave, 250# internal and jacket pressures 

2—Blaw-Knox, 400 gal. steel jacketed autoclave, 570# internal 
pressure, 85# jacket 

1—Columbia Engineering high pressure storage tank, 2400 gal., 
265# working pressure 

2—Struthers Wells type 316 SS jacketed reactors, 3500 gal., com- 
plete with coils, agitators and drives 


DRYERS 


4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 

1—Link Belt steel roto louver dryer, model 1003-30 

1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

1—Stokes double drum dryer, 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30” x 28’, complete 

1—Louisville rotary dryer, 38” x 40’, Type L 

1—Louisville rotary steam tube dryer, 38” x 20’ 

1—Swenson 10’ dia. SS spray dryer, complete 


FILTERS 


1—Sweetland #3 SS filter 

1—Niagara SS filter, Model 510-28 

1—Oliver horizontal filter, 3’ 
10—Shriver plate and frame filter presses, 12” to 42” 
12—Sweetland #12 filters with 72 SS leaves 
1—Shriver rubber lined filter press, 36” x 36” 


MIXERS 
1—Readco SS 25 gal. jacketed vacuum sigma blade double arm 
mixer 
1—Patterson jacketed vacuum SS sigma blade mixer, 300 yal. 
3—Robinson type 316 SS type jacketed heavy duty mixers, 
400 gal. 
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5—Baker Perkins double arm sigma blade mixers, 100 gal. 
1—Patterson mone! double cone blender, 4 cu. ft. 
19—Robinson SS horizontal blenders, 255 cu. ft. 

1—12’ x 4’, type 316 SS, Pug Mixer 

1—M rotary blender, 40 cu. ft. 


MISCELLANEOUS 


1—Cleaver Brooks 500 HP package steam generator, 200# 
1—Ames 200 HP steam generator, 1504 
2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 travs 
1—Acme steel bubble cap column, 42” dia. with 10 trays 
2—Patterson-Kelley steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson-Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 10 sq. ft. to 400 sq. ft. 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
4— Liberty SS 62 sq. ft. heat exchangers 
1—Vulcan type 347 SS heat exchanger, 67 sq. ft. 
1—Badger type 316 SS bubble cap column, 42” diam. with 
11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 
8 trays 
3—Robins shaker screens, SS, 3’ x 6’ 
1—Stokes Model DDS2 rotary tablet press 
1—Struthers Wells SS calandria type evaporator, 365 sq. ft. 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Swenson single effect evaporator, SS, 320 sq. ft. 
1—Blaw-Knox steel distillation column, 36” x 40’ with 24 trays, 
complete NEW 
3—Williams type 316 SS hammermills, Model AK 
1—Mikro Model 4th pulverizer 
7—Milton Roy proportionating pumps, SS, 1/2 GPH to 156 GPH 











2—Sturtevant #7 dustless type 304 SS rotary batch 
blenders, NEW 

8—Alco type 316 SS jacketed 3000 gal. reactors complete 
with agitators and drives 

1—Feinc SS rotary string filter, 3’ x 3’, NEW 

1—Swenson type 316 SS vacuum crystallizer, 36” x 12’ 

















Established 1886 —————— 


R. GELB & SONS, inc. 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION,N.J. 


- MUrdock 6-4900 








FISCHBEIN 
Automattic 
BAG CLOSER 





Month after month you'll 
find industry’s most pro- 
gressive firms among our 
ad pages. 

Use this index to keep in 
touch with what they’re 
offering that'll help you in 
your job. 


Abbé Engineering Co 
an veil Aerofin Corn. 

a ‘ Air Preheater Corp 

| MODEL BA-6 : . Aldrich Pump Co 

J ; Allied Chemical Corp. 

Patent Applied for : : : (Baker & Adamson) General 
: #3 Chemical Div. 

Allis-Chalmers Mfg. Co 


. I = I 
Large Plant Production! Small Plant Price! Allis Co. Louis... 


© Bag activates and completes sew- An automatic closing unit. The bags themselves Aluminum Co. of America 
ing operati t tically! start the sewing operation when they reach the A ee Se Conduits 
ating baea: Alte eewine inc mercoat Corp. 
®@ Simple mechanical operation . . . ee ee wanes _— 1 completed, thnent American Brass Co. 
Simple installation. is cut automatically and sewing action stops as 
conveyor belt continues to move bag. American Machine and Metals, 
Inc. 


© Sews at rate of 30 feet per minute! . 
DAVE FISCHBEIN CO. veer. sc American-Standard 


Write for details and complete catalog-file of 
Fischbein Bag Closing Equipment. 2720 30th Ave. South, Minneapolis 6, Minn. Armco Steel Corp 














Babcock & Wilcox Co. 
Tubular Products Div. ....... 
. Baldwin-Hill Co. 1 
Beckman Instruments, Inc 
permanent , . Bird Machine’ Co 
vs Blaw-Knox Co. : 
q Buflovak Equip. Div 
: Equipment Div. 
Bowser, Inc. 
Potter-Bowser Div. 
wa vom anh 
A sleeve, raised reagopor rans. VO rg 
ill need RMR cod bina en 00.00 6b 500 gee 
and lowered with- Buffalo Meter Go 


in @ nonmagnetic 
tube, attracts or Byers Co., A. 


releases an Alnico 
magnet attached 








this is’ Meant Advertising Sales 
Representatives 


The operating principle Atlanta 3 W. O. Crank 
1301 Rhodes-Haverty Bldg., er og tg = 


re a LET cna 
b MAGNE TROL F350 Pork Square Bid Hubbard 2.7160 
‘ar vare ° ir ae 
ehind Chicago 11..... D. Gridley, J. M, Rodger, Jr. 
Eee 520 N. Michigan Ave. MOhawk 4-5800 
ee SRE eee er” L. J. Biel 


55 Public Square SUperior 1-7000 
Dallas 1 Robert T. Wood 
: Vaughn Bidg., 1712 Commerce 

wee” 7-5117 


Because its operating principle, based on the proper Denver 2 
use of a permanent magnet, guarantees a perpetual Mn  ~ peed 
guardianship over your critical liquid levels, the Mag- 856 Penobscot Bldg. 
_ netrol a level control unobtrusively takes the most yy te 
important place in any system or process where it is 85 Westendstrasse ’ 
necessary to keep a liquid at a constant level. Principle and gg dete ++ Stee 
oe are so soe sane Tues is virtually impossible. Mag- Los Angeles 17 jbo 5. heed 
netrol is versatile, too—will handle almost ANY liquid, at ANY ee. 
temperature, at ANY pressure, with the same precision and New York 36, R. G. Frederick, A. L. Gregory, 
dependability. No mechanical or electrical linkages to stick, bind, OXforod 5-5959 
ride out of line or wear out. Available for controlling level changes 
from Y%" to 150 ft. Multi-stage switching when desired. Write to Pittsburgh 22 
1111 Oliver Bidg. 


MAGN ETROL, ImC.ey 2124 5S. Marshall Bivd., Chicago 23, Illinois Sen Francine 4 
. Louis 8.. 
3617 Olive St. 
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if it’s 
* done 
better 
with 


it will be done best with 


spray '. SPRAYING SYSTEMS CO. 


nozzles - 


HERE'S WHY: 

1. You have a complete 
choice of design types 
to give the exact spray 
characteristics required. 
2. You have thousands of 
capacities to choose 
from... for more exact 
volume control. 

3. You have a complete 
choice of materials 

for chemical 
compatibility. 

Your inquiry is invited. 


SPRAY NOZZLES 


SPRAYING SYSTEMS CO. 


3275 Randolph Street 


Bellwood, Ill. 


- 


. For complete spray nozzle information 


write for Catalog 24. 








Sub-Zero Carvammo-CoupLe 


Solves Condensation Problems 


Co eerie 


o oO SPRING 
abe 














— MEASURING peagiecedchices 














“Ceramo” versatility has also solved a 
key problem of sub-zero temperature meas- 
urement—condensation. Caused by wide 
temperature differences between ambient 
temperatures and the thermocouple meas- 
uring point, condensation can penetrate 
thermocouple insulation and short out 
conductors. 

Overall Metal Sheathing of ‘“Ceramo” 
thermocouple wire completely encloses 
conductors and ceramic insulation—shut- 
ting out moisture effectively. Sheathing 








SUB-ZERO LIQUID GASES 








itself is stainless steel or other corrosion- 
resistant material. 


Spring-Loaded Construction of T-E’s 
sub-zero probe holds contact point firmly 
against thermowell end—counteracting 
effects of expansion and contraction from 
temperature changes. 
Applications—Liquid oxygen, nitrogen, 
ammonia and similar applications. Con- 
ductors are either Copper-Constantan or 
Chromel-Constantan for measuring tem- 
peratures as low as —320° F, 


Write For Bulletin 52-E 


Thermo Elect ries. 


SADDLE BROOK, NEW JERSEY 


In Canada 
THERMO ELECTRIC (Canada) LTD 
Brampton, Ont 





‘ 
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Air pressure is introduced into the entry nozzle of the tube 
and hot air will leave at the long end of the tube. Cold 
air will exit out the short end. 
We know this sounds impossible, but be assured if 60 psi 
air supply is connected to the Fisher Model SS-8 vortex tube, 
there will be a 60 degree drop in temperature of air coming 
out the cold end of the tube with a flow of 6 CFM. Tem- 
perature of air leaving tube is adjustable by inlet pressure 
and by throttling small needle valve at end of tube. 
This is not a novelty or toy as many laboratories and in- 
dustrial concerns have found the Fisher Vortex tube to be 
the answer to their small scale refrigeration or cooling re- 
quirement where conventional refrigerating would be too 
expensive and cumbersome. 

Write for Bulletin K-8. 


FISHER GOVERNOR COMPANY 
. Marshalitown, lowa ¢ Woodstock, Ontario | 




















Mot a STRAINER PROBLEM? 


LET MULTI-METAL HELP SOLVE IT 


Multi-Metal designs and fabricates STRAINERS 

TO YOUR EXACT NEEDS—of any metal—from 

the size of a thimble to cylinders several feet 

long—as elements only or complete with 
housings. 

e Whether you want to strain slurries of 2000 
cps. or 1 cp., at 1 gpm or 20 gpm. — — — 

e Multi-Metal-designed strainers can remove 
particles as small as 10 microns and still keep 
pressure drop to a minimum. 

e There is no limit to design. Where time is 
important, Multi-Metal’s quick opening cover 
can be furnished. 


Get our recommendations on your next strainer 
problem. 


MULTI-METAL WIRE CLOTH CO., Inc. 


1353 GARRISON AVE., NEW YORK 59, N. Y. 
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CD a SUC IIEG alls 0s ene nis be ones 245 
Heat & Power Company, Inc..... 2 
Indiana-Ohio Pipe Co 2 
Laurance, Inc. Charles........... 
Lawler Company 
Loeb Equipment Supply Co....... y 
Machinery & Equipment Co. 

SIRI ET Parte heceertitn 240-242-243 
Machinery & Equipment Corp. 


Monarch Personnel 

Perry Equipment Corp 

Sibner, 

Stein Equipment Company 

SUMMMAR ING. LOW: <0 occ ccc ce 24 
Union Standard Equipment Co... 242 
Wabash Power Equipment Co.... 242 


REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this “AERO” (air-cooled) 
VAPOR CONDENSER 


With free air the cooling medium 
you use the least water, evaporated in 
the air stream. You save the cost and 
pumping of large volumes of condens- 
ing water. 


Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 
ing in the operation of steam ejector 
or vacuum pump. 


This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 


You get pure condensate, an im- 
proved product; often make a profit 
on recovery of residues now wasted, 
There can be no contamination of 
your product at any time; it never 
touches raw water. Condensing, of 
water, of solvents or of your product, 
is simplified; you have one, compact, 


Niagara 
Aero Vapor 
Condenser. 
This compact 
machine may 
be installed 
directly above 
stripping 
column or 
vacuum 
evaporator. 


easily maintained unit replacing both 
cooling tower and barometric or sur- 
face type condenser. 


Maintenance expense is low. Bal- 
anced Wet Bulb Control provide pre- 
cise, year round adjustment of capac- 
ity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Unit capa- 
cities up to 15 million BTU. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Dept. CE-7, 405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 








2000 PROCESSING PROBLEMS 
SOLVED BY 
PRATER 
AIRLOCKS 


PRATER PULVERIZER COMPANY 


1517 SOUTH 55TH COURT 


CHICAGO 50, ILLINOIS 
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The CF&I Image provides 


many specifications of . 


CLAYMONT ALLOY STEEL PLATES 


This giant steelman is the Image of 
CF«I—a major source of American in- 
dustry’s steel supply. CF«I manufac- 
tures a complete range of steel products 
for many uses—for instance, alloy steel 
plates produced at our Claymont, 
Delaware plant. 

Claymont makes its own open-hearth 
steel and rolls its own carbon and alloy 
steel plates. 

Claymont alloy steel plates are regularly 
produced to the following specifications: 


ASTM A-202 + A-203 + A-204 + A-225 


A-302 + A-353 +» A-387 + AISI Specs 
4140 + 4130 


We also invite inquiries on other speci- 
fications to meet your requirements. 


Claymont is ideally located to serve 
your quick-delivery needs, by water, 
highway or rail. Shipment-from-stock 
is provided on commonly-used types of 
carbon and alloy steel plates. 


For complete information and prompt 
service, contact the CF«I sales office 
nearest you. 


CFai-CLAYMONT PRODUCTS: Carbon Steel Plates - Alloy Steel Plates - CF&l Lectro-Clad 

Nickel Plated Steel Plates - Clay-Loy High Strength Low Alloy Steel Plates - Flanged 

and Dished Heads - Manhole Fittings and Covers - Fabricated Steel Plate Products 
Large Diameter API Pipe 


Claymont Steel Products 


THE COLORADO FUEL AND IRON CORPORATION 


In the West: THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo * Billings * Boise * Butte * Denver * El Paso ° Farmington (N. M.) * Ft. Worth 
Houston * Kansas City * Lincoln * Los Angeles * Oakland * Odessa * Oklahoma City * Phoenix * Portland (Ore.) * Pueblo **Salt Lake City * San Francisco * San Leandro 
Seattle + Spokane * Tulsa * Wichita 


In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo * Chicago * Detroit » New Orleans * New York * Philadelphia 
CF&I OFFICE IN CANADA: Montrecl—CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * V * Winnipeg 6774-A 
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ENGINEERED 


Every Installation 


WILFLEY 
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Individual engineering on every 
application is standard practice 
with Wilfley. This personal 
attention to your specific require- 
ments, plus Wilfley’s day-in, day-out NT iPod io low 


dependability, guarantee low cost ~ an hie: 4s 


pumping. Put a Wilfley Acid Pump A. 
to work ...it will give you continuous, as i 


trouble free service, higher output and 
longer pump life. 


Sgt 








Wilfley Acid Pumps are available 
with pumping parts of machinable 
alloys as well as plastic to meet 
every need in the handling 
of corrosives, hot liquids 
and other difficult solutions. 


A. R. WILFLEY 
and SONS, INC. 


DENVER, COLORADO, U.S.A., P. O. BOX 2330 


NEW YORK OFFICE: 
122 EAST 42ND ST., N.Y. CITY 17 




















® Fast delivery on 


Thete’s no need to hold up production 
when you need a turbine-type fluid 
mixer as hefty as this one. 

Instead of waiting months, you can 
now have one—or several—ready to 
put on your tanks in a few weeks! 

In the new “5” Size LIGHTNIN Mixer 
you get time-saving standard construc- 
tion previously available only in smailer 
sizes. Speed reducer and other com- 
ponent parts are in stock at the factory, 
ready to assemble to your order. 


Ratings to 150 hp 
Ratings range from 40 hp to 150 hp 
with double-reduction gearing, and 
from 10 to 50 hp with triple reduction. 
You also get these time-proved 
LIGHTNIN Mixer advantages—at lower 


CHANGE SPEED at any time. Change gears pro- 
vide any of 15 standard AGMA speeds from 16.5 
to 280 rpm. Nonstandard speeds, too. 


cost than ever for a mixer of this rating 
spread: 

1. Interchangeable speeds, 16.5 to 280 
rpm. 

2. Simple, on-the-tank conversion from 
double to triple reduction should proc- 
ess requirements change. 

3. Gearing protected from shaft shock 
loads by hollow-quill construction. 

4. Positive splash lubrication. 

5. Complete weatherproofing protec- 
tion. 


mixers this big 


You can get the “5” Size LIGHTNIN 
Mixer in standard assemblies—and in 
special designs—for open or closed 
tanks; with stuffing box or with quickly 
replaceable LIGHTNIN rotary mechani- 
cal seal for pressure and vacuum 
mixing. 

Here’s what to do 

For details, call your LIGHTNIN Mixer 

representative now. You'll find his 


name in Chemical Engineering Catalog. 
Or write us direct. 


Liohtain Mixers 


MIXING EQUIPMENT Co., Inc., 128-g Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


CARTRIDGE SEAL, optional on pressure-tank units, 
eliminates stuffing-box maintenance and is easily 
replaced, if ever necessary, without disturbing gear- 
ing or shaft alignment. 


MIXER SHAFT FLEXIBLY COUPLED TO SPEED 
REDUCER. Mixer shaft passes through hollow quill. 
Shaft and quill are connected only by a flexible 
coupling (not shown). Shock loads on shaft are 
absorbed by coupling—cannot reach gears. 
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